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Introducing Digital Mavica. 


The World's First 3.5" Floppy Disk Digital Camera 


New on the market! 


Databases/ 


Presentations 
Spreadsheets 


Documents/ 
Publications 


From internal newsletters to company reports, wherever there's a story to 
tell, you can tell it better with pictures taken with a Sony Digital Mavica. 
Digital Mavica is compatible? with Windows® 3.1/Windows® 95/ 
Windows NT* 4.0 or Mac" OS System 7.5. 


© 1997 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony, Mavica, Imagine That. On a Floppy. and 
Shoot! Store! Show! are trademarks of Sony. Microsoft, PowerPoint, Excel and Windows are trademarks of Microsoft Corporation. Mac OS is a trademark of Apple Computer. 


1. Continuous recording (10-second intervals with flash off) 2. Some systems may require supplied ArcSoft" software. 


With Sony's new 
Digital Mavica' Still 
Camera, adding pic- 
tures and images to make 
professional looking docu- 
ments has never been easier. 
Digital Mavica records on a stan- 
dard computer floppy so you can 
play it back on virtually any PC. 
No more hassles with 
cables, interfaces 


or drivers. 


Finally, a Digital Still Camera 
with Real Camera Features 
like a 10x power zoom lens with 
1" macro capabilities and auto- 


focus, auto-white balance and 


auto-iris 
for proper 
exposure 
10-to-1 ZOOM LENS 
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Watch your work 

come alive! 


Point and shoot! 
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and a built-in flash and 
self-timer. Five Camera 
Mode Settings allow con- 
trol of prevailing light conditions: 
* Portrait e Landscape 
* Beach and Ski * Sports 


* Sunset and Moon b. 
Ld 
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Never miss a shpt! 


Sony's InfoLithiüm ™ 
Ц 
Rechargeable Battery allows 


up to 500 continuous Shoe’ with a 
== 


single charge as it powers а large 


2.5" color LCD screen for compos- 


ing, monitoring and playback. 


Digital Mavica is compatible 
with virtually any PC. t 
uses universally compatible high 
density 3.5" standard computer 


floppies that can hold up to 20 high 


Yos. 
COMPATIBLE 
it 
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A single disk can 
store up to 40 images! 


MacOS 


resolution or up to 40 standard res- 
olution images in 24 bit соордо х 
480 (УСА) JPEG format. 1 
Slip the floppy into а Pj and 
watch the work come 
alive. Digitap *Mavica " 
is “CShipatibie’ with 
Windows °3.1/Windows® 
95 /Windows NT*4.0 or 
Mac" OS System 7.5. Add 
images to your spreadsheets, 
newsletters, Websites or any 
pr imaging software. Digital 
Mavica also confes, with ArcSoft 
PhotoStudio for create options 


* 
to manipulate images, add«text 
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If you can picture it on а 


and change backgrounds. 


floppy, you can see it in 
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Digital Mavica 


This One 


1B0G-D41-5ZFL 
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a Algae. (It makes this new roof look older.) 
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Roof algae shows up as dark, ugly streaks that lower housing values. It's spreading 
fast, but now there's a remarkable way to stop it: the 3M" Algae Block™ Copper 
Roofing Granule System. When these unique granules are part of roofing shingles, 
they block algae for years. Creating products to last-part of our unique corporate 


culture that lets us make the leap from need to... 


Innovation 


For more information, call 1-800-3M-HELPS, or Internet: http://www.mmm.com 
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Tiny digital camera sports 
flip-up LCD; white-water 
surfing. 


5 LETTERS 


9 125YEARSOF 
POPULAR SCIENCE 
Chronicling the 
computer revolution. 


107 FYI 
The Lava Lite returns; 
acrobatic felines. 


124 LOOKING BACK 


LECTRO 


50 Electronics Newsfront 
Digital reception for big dishes; 
deferring the Year 2000 doomsday. 


31 Science & Technology Newsfront 
Roswell revisited; El Nifio's wicked sister. 


68 Sabers of Light New laser weapons breathe 
life into the Star Wars plan for missile defense. 


84 Leonardo's Lost Robot The Renaissance master's 
secret drawings inspire a space-age robot designer. 
PAVIATION | | 
| 


88 Five Easy Pieces A “smart” material could make 
helicopter rotors simpler—and safer. 


45 Automotive Newsfront Bimmer cruiser; drive- 
through gas station; ultimate Altima. 


q 
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76 Тһе Воду Farm Maggots, flies, 
flesh, bones, and other clues for 


y aS solving murders at a Tennessee 


Um graveyard laboratory. 


38 Computers & Software Newsfront 
н Now, the NetPC; rearing your virtual pet. 


| 60 COVER STORY The New Internet Audio, 
video, and animating technologies make the 
once-static Web more like interactive TV. 


| 56 HomeTechnology Newsfront Automated 


sealed blinds; tattletale home security; heat 
pumps and the rating game. 


74 Drive by Wire Testing an automated highway, 


we don a blindfold and buckle 
ike ! 


up in a Buick that drives itself. 


91 Special Report Motorsports 
Winston Cup, CART, IRL, and 
Super Touring circuits. Plus: 

Baja 500 winner Ivan Stewart. 
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FROM THE PEOPLE WF 


TRUTHS ABOUT TELEVISION. 


OR THIS 52” PROJECTION SCREEN? 
WANT A LITTLE MORE? TRY THIS 56° PROJECTION SCREEN. 


THESE ARE JUST A FEW CHOICES. WE HAVE MORE 


HOTY 7 i n) 1 T h AYR BIG SEREEN E 


Fire Aboard Valujet 


YOUR SIDEBAR to “Flight 800: 


[‘Sleuths in the Swamp,” July]. It 
is a common misconception that 


supports vigorous combustion. 


or fed a fire that started by other 


Anatomy of an Investigation” says 
that ambient heat could have ignit- 
ed the oxygen in the ValuJet crash 


oxygen can burn, although oxygen 


C.H. Breedlove 
Rockville, Md. 


The National Transportation Safety 
Board responds: “The NTSB staff 

will present the board with its final 
report on ValuJet this fall. Whether 
the oxygen canisters ignited the fire 


means is under investigation. Either 
way, however, we feel that the oxy- 
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Forthe Next Millennium: The Sensory Net 


WHAT A SUMMER IT HAS BEEN for science. And thanks to the World 
Wide Web, I didn't miss out on the Pathfinder's Mars landing, even at a 
remote beach house without a TV antenna or satellite dish. With only an 
analog phone line, I plugged into the action via the Web. 

Still, the Internet's best is yet to come, as Chris O'Malley forecasts in this 
month's cover story. “Reach out and touch someone" takes on new meaning 
with prototype interface devices under development now. Video, audio, and 
animation on the Web that can rival digital TV are mere "applets" away. Inter- 


believe—the government, or their 
lying eyes? 
Walter H. McDonald Sr. 
Holly Springs, Miss. 


THE INVESTIGATORS seem anx- 
ious to discount the missile possi- 
bility. There is even a radar tape, 
which seems to show an object 
speeding toward the aircraft. Inves- 
tigators say the blips on the radar 
tape are random noise. They've 
even suggested that burning fuel 
might have been mistaken for the 
streak of a missile. I’m a retired 
pilot and have seen many accident 
films—burning fuel should proceed 
away from the aircraft and not 
toward it. 
Ray Lahr 
taylahr@aol.com 


ested in 3-D images that you can rotate, inspect, and all but touch—of you, of friends and family, of products 
you'd buy? Some of the most intriguing 3-D graphics to be available soon on the Web are being developed right 
now in the New Jersey labs of MetaCreations, where we created this month’s cover. With all this multidimen- 
sionality, we'll soon need a term to replace “surfing” the Net. How about “sensing” the Net?—Fred Abatemarco 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader(2 popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 


E-mail: askpopsci@popsci.com 
gen canisters sustained the fire that 
led to the accident." “We do not doubt that the witnesses SUBSCRIPTION gom b 
thing in the sky last Jul For subscription or delivery problems, 
TU NET. EUN P» ud i or change of address please write to: 
Flight 800 Theories x Mii Mq inis, V E араай Popular Science 
information or physical evidence— P.0. Box 51286 
"FLIGHT 800: Anatomy of an Inves- to support the theory that they saw Boulder, CO 80322 
tigation" [July] implies that investi- a missile," responds the National Phone: 800-289-9399 
gators ruled out a missile as the Transportation Safety Board. E-mail: popsci@neodata.com 
cause of the crash of TWA Flight 
800, yet many people on the ground I HAVE NO DOUBT that static elec- MERE SCIENCE ONLINE 
reported seeing a missile moments tricity in the near-empty center Visit our World Wide Web site at 
www.popsci.com 


before the plane fell into the ocean. 
In addition, most of the observers 
were what one would call *qualified" 
too. What are those observers to 


wing fuel tank caused the explosion 
aboard Flight 800. In my 31 years in 
the oil industry, I have witnessed 
the results of static buildup in fuel 


sirra? 5 
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LETTERE 


tankers. One tanker exploded when 
it was being loaded with fuel at 600 
gallons per minute. The turbulence 
created static electricity, which 
ignited the fuel fumes at the top of 
the tank. In-flight turbulence could 
cause static electricity, which might 
have ignited the center fuel tank 
and its 50 gallons of fuel. The flam- 
ing jet fuel would then stream from 
the plane, resembling a missile. 
Stanley J. Fjelstad 
Monona, Wis. 


Roswell Revisited 


AS THE RESULT of reading “50 
Years After Roswell" [June], I did 
some calculations on interstellar 
travel. The nearest star, Alpha Cen- 
tauri, is about 4.3 light years (about 
25,262,500,000,000 miles) away. 
‘Traveling at 1 million miles per hour, 
it would take about 2,882 years to 
reach Alpha Centauri. These calcu- 
lations convince me as nothing 
else has that interstellar travel is 
impossible and that no extraterres- 
trial beings have visited Earth. 
Cyrus F. Wood 
Boulder, Colo. 


THE ROSWELL affair occurred dur- 
ing a peak time of hysteria about 


Reflectionson — 
а Water Lover 


dc 
THROUGH | HIS films and books, 
Jacques-Yves Cousteau do 

40 years of underwater Tur 


fore he died on June 25. 
mers 
ol eung un 9. 
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- Sylvia Earle will provide a firsthand 


account of her friend and col E 
Earle, a polder, of MEL 
a ў 


UFOs. А few weeks before Roswell, 
the first modern-day UFO was 
reported and the term “flying 
saucer" was coined. Within days of 
the press ballyhoo over this sight- 
ing, people began reporting saucer- 
shaped flying craft. A pilot told a 
newspaper reporter that a batwing- 
shaped object he saw moved like a 
skimming saucer, and when the 
reporter wrote of flying saucers, 
people started reporting that shape. 
If a term other than “saucer” had 
been chosen to describe the cres- 
cent or batwing-shaped things, one 
has to wonder how many reports of 
weird disc-shaped craft we would 
have had since then. 
Bart Stewart 
Las Vegas, Nev. 


WE CANNOT know what really hap- 
pened at Roswell until all classified 
information is made public. 
Jason Clark 

Mt. Vernon, Iowa 
Correction: The picture of Al Dick- 
inson, head of the National Trans- 
portation Safety Board’s investiga- 
tion into Flight 800, was actually a 
picture of NTSB vice chairman 
Robert Francis [“Flight 800: Anato- 
my of an Investigation,” July]. 


tration, first met 
Cousteau in the 
1960s. Over the 
years, they pur- 
sued, in their 


Mac 

stand and pı c 

the seas, courses ~ 

that were parallel in many ways. 
At Cousteau's last public appear- 


ance, in Orlando, Florida, where he 
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So exactly where does a palmtop end and a laptop begin? 


Introducing the HP 320LX palmtop PC. With a 640 x 240 VGA screen, it's the widest of 
any handheld PC. Six inches. And it's the first palmtop with Microsoft" Windows* CE 


and a built-in CompactFlash card slot for removable memory storage. You can pull the 


Designed for 


Microsoft 
Windows CE 


The size of the screen is misleading- 
this is not a laptop. 


4MB HP 320LX palmtop PC from your pocket and instantly check and 
send e-mail, hop on the Internet, print with the infrared connection or mi 
consult your calendar-all without lugging around a laptop. An energy- НР ee 
saving backlit screen allows hours of operation, and the standard docking 
cradle lets you easily synchronize your Windows CE applications with their Windows 95 and 


Windows” NT counterparts. See more: www.hp.com/handheld Better products, better productivity. 


O HEWLETT” 


PACKARD 


"Starting U.S. list price, ©1997 Microsoft Corporation. All rights reserved. Microsoft, Windows, Windows NT and the Windows logo are U.S. registered trademarks and the Windows CE logo is a trademark of Microsoft Corporation. ©1997 Hewlett-Packard Company PPG451 


Pour two ounces of i vodka over ice ond add a twist of lemon. Also known as o Skyy Twist, Skyy Lemon, Skyy Rocks Twist 
For exceptionally clean, clear vodka produced by four-column distillation ond triple filtration, always reach for the Skyy. 


DISTILLED IN AMERICA FROM AMERICAN GRAIN. 40% ALC/VOL (80 PROOF] 100% GRAIN NEUTRAL SPIRITS, ©1997 SKYY SPIRITS, INC , SAN FRANCISCO, CALIFORNIA 


IE] YEARS OF POPULAR SCIENCE 


EDITED BY BOB SILLERY 


Computers & Software 


From room-size behemoths to 
wafer-thin chips, computing 
power has changed how we live. 


Research by Christopher Miller 


Arpanet to Internet 


THE INTERNET BEGAN as the Arpanet, 
we noted in 1995's "Drowning in 

the Net." Funded by the Pentagon's 
Advanced Research Projects Agency 
and developed by two dozen 
scientists, Arpanet connected com- 
puters at military and university 
sites. The founding Arpanauts are 
pictured here in 1969 and 1994. 


Man Versus Machine 


PROGRAMMED IN 1956, MANIAC I 
became the first chess computer to 
defeat a human. In 1989, IBM's Deep 
Thought challenged champion Gary 
Kasparov, who won easily. Our 1991 
report on electronic chess players 
included the leading commercial 
model, the Mephisto Lyons (above), 
which fought Deep Thought to a draw. 


Goodbye, 
Typewriter 


ALONG WITH VisiCalc's 


Insanely Great 


THE COMPUTER designed 
"for the rest of us" carried 
the hopes of a band of 
true believers and adorned 
PoPULAR ScreNcE's March 

'84 cover. We booted up 
MacWrite and MacPaint and 
put the distinctively shaped Mac to work. "With 
MacPaint, an artist is virtually unlimited," we reported. 


number crunching, word 
processing gave early 
PCs entry into corporate 
America. Among the pro- 
grams we evaluated in 
1982 were Magic Wand, 
Auto-Scribe, Easy Writer, 
Star Edit, and the early 
favorite, WordStar. Today, such programs as Microsoft 
Word (right) deliver functionality that pioneering word 
processor users could only dream about. 


Alternative Input Devices 


BY 1983, APPLE'S LISA—and then the Macintosh—brought the mouse and 
pull-down menus to the personal computer. These and other alternative 
input devices, such as the optical mouse, voice control, light pens, and 
touchscreens, gave a human dimension to the computer interface. We 
rounded up the devices in 1985's "Move Over, Keyboard." 
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YEARS OF POPULAR SCIENCE 


Seriously Wired 


BUILT BY IBM in cooperation with engineering professor H.H. Aiken, Harvard 
University's Mark I, or Automatic Sequence-Controlled Calculator, was the first 
program-controlled calculator. As we reported in October 1944, the 35-ton, 
8-foot-tall behemoth’s switchboard was 51 feet long; inside were more than 
500 miles of electrical wire (left) with 2 million connections. 


Send in the Clones 


OUR CORRESPONDENT'S reaction 
to the press conference introduc- 
ing the IBM PC was right on the 
money: “This could be the begin- 
ning of the long-forecast personal- 
computer explosion.” IBM's choice 
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Intel Pentium Chip  EEEEI 


INTEL UNVEILED the 4004 chip in 1971. This first 
microprocessor was followed by more powerful 
chips such as the 8086, 286, 386, and 486. In 
July '93's "Power 
Chips," we analyzed 
the new wave of 
chips that offered 
unparalleled per- 
formance. Intel's 
Pentium is more 
than twice as fast 
as the company's 
best 486 processor. 


War ofthe Microdisks 


THE SMALLER the better became the watchwords 
with PC disks, as floppies shrank so rapidly they 
soon ceased to flop. The first floppies—thin, 
magnetically coated sheets of Mylar in paper 
envelopes—were developed in 1973 to load soft- 
ware programs into mainframes. A decade later, 
our feature described disks small enough to place 
in a shirt pocket. 
In 1984, Philips 
and Sony intro- 
duced the CD-ROM. 


mm казна 
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Weaving a Web 


A HYPERTEXT-BASED sys- 
tem launched in 1989 at the 
CERN Institute in Sweden, 
the World Wide Web became 
available to the general 
Internet community in 1991. 
In 1996's "Surfing for 
Science,” we highlighted 
the diverse array of science 
sites, including our own, 
on the multimedia Web. 


Also Noted... 


*1890 Herman Hollerith's punched 
card and punched card machines 
are ready for the U.S. census. 
Hollerith's Tabulating Machine 


Company later becomes IBM. 
*1946 The first all-electronic com- 
puter, ENIAC (electronic numera- 

tor, integrator, analyzer, and 
computer), is built. 
*1958 Bell introduces the modem. 


of an open architecture that could 
be copied by others helped ensure 
that the PC and compatible com- 

puters would dominate the market. 


*1961 First time-sharing system 
goes into operation at MIT. 

*1975 The Altair, a do-it-yourself 
kit generally regarded as the first 
PC, ships 5,000 units. 

©1977 The Apple II is introduced. 

©1995 The long-awaited Windows 
95 becomes available. 

©1996 Combining the PC and the 
TV, Gateway's Destination carves 
out a new type of computer: the 
family room PC. 
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+ i; Theres a good. reason Laredo® Light Truck Tires are made tough with 
DuraShield* construction. They're put to the test every day to be as reliable; 
E $ as dependable and as true as the folks who choose them. 


THE UNABRIDGED VERSION OF 


Traditionally, the greatest 


collection of volumes 


has included Thoreau, 


Keats, and Jane Austen. 
Today, it would have to include the Yukon by 
GMC, a vehicle whose interior volume is an 
unedited, unabridged 178 cubic feet. Dressed 
in rich, sumptuous leather seating areas and 


thickly woven carpeting, the Yukon SLT is a 


study in luxury. Its triple-sealed doors and 


extensive sound insulation would make even 
the most meticulous librarian feel perfectly at 
«= > home. Or if you prefer, the 
Yukon’s concert-quality compact disc sound 
system can transform this den of tranquility 


into a thunderous orchestra hall. 


‘HE SPORT UTILITY VEHICLE. 


— 
= < ра 


IMC logo are registered trademarks of General Motors Corporation. Buckle Up, America! 


Yukon SLT's front seats embody yet another 
indulgence. With fold-down armrests and power 
lumbar controls, they conform to one’s body 
for the ultimate in comfort. For convenience, 
the Yukon’s instrument panel, center console 
E A coasts DE 


designed and perfectly placed. 


At the heart of ‘Yukon 
is a powerful Vortec V8 
engine that generates a 
strong and smooth 255 horsepower. Matched 
to an available four-wheel drive system, the 
Yukon is preeminently capable of accentuating 


the sport in sport utility, 


precisely on your command. 
For more serene and fluid transport, an 
independent front suspension absorbs road 


harshness and relegates it to mere rumor. So 


look up the Yukon under www.yukon.gmc.com 
or call 1-888-4A-YUKON. 
Then see why it redefines the 


sport utility vehicle. 


COME 0. 
IN COMMAND" 


WHAT'S NEW 


" EDITED BY SUZANNE KANTRA KIRSCHNER Research by John Fredericks, 
T р 


Christopher Miller, Sharon Parmet, 
Noah Rothbaum 


Flip-up Camera 


RICOH BRINGS ITS expertise in digital cameras to new 

lows—in size and price. The RDC-300 snaps VGA-res- 

olution (640 by 480) pictures, which you can pre- 

view or play back on its flip-up color LCD. It also 

has a built-in flash, macro focus, a video-out У 
port for connecting to а TV, and 4МВ of memory 
for storing as many as 100 images. Price: $450. 
www.ricohcpg.com 


YAMAHA'S SILENT BRASS employs noise-cancellatio 
ogy to reduce the volume of brass instruments to one-thou- 
sandth of the original level. A built-in condenser microphone 
picks up sound waves and an electronic control module cancels 
them out. With headphones, the musician can hear the i instru- 
ment at full volume. Price $300 to $330, depen ing on the 
instrument. Yamaha Corp., Band & Orches ral Division, Box 
899, Grand Rapids MI 49512-0899. www.yamaha.com 


Caged Lightning 


WANT TO BOTTLE UP a lightning storm and 
display it on your desk? Try Luminglas, 
portable electronic sculptures filled with 
chemically coated beads and inert gas. 
When the gas is electrically charged, 
filaments of light arc through the 
sculpture. Touch the glass and light 
is drawn to your fingertip. Sculptures 
can be customized in a variety of 
shapes and sizes. Prices start at $540. 
International Robotics, 611 Broadway, 
Suite 422, New York NY 10012. 


THAT'S NEW 


Ad 


THE MENTIS COMPUTER relies exclusively on voice recognition for input and 
| navigating through programs. A flexible stand lets you hang or prop up the 
| LCD display anywhere. And you can wear the 7.5- by 1- by 5.5- 
inch, 3-pound CPU, which includes an MPEG-1 decoder. 
Options include a head-mounted display and CD-ROM 
drive (shown). Price: about $3,699 to $7,000. 
Interactive Solutions, 2150 Whitfield Industrial 
Way, Sarasota FL 34243. www.info-isi.com 


Artificial Skin 


DERMAGRAFT-TC is the first FDA-approved temporary human- 
based skin product. Resembling human skin, it can be stapled 
to cover burn lesions as an alternative to cadaver skin, which 
is most commonly used but not readily available. Advanced 
Tissue Sciences is currently awaiting FDA approval for Derma- 
graft, a permanent living skin replacement that will help 
treat diabetic foot ulcers. Advanced Tissue Sciences, 

10933 N. Torrey Pines Rd., La Jolla CA 92037. 


High-Performance Play 


THE ATOM C-1 CANOE combines the flat-hull per- 
formance of a slalom boat for catching eddies, and 
the short length of a kayak for maximum white- 
water surfing. The boat's cockpit is 
equipped with a Hip Grabber, for stability 
and control; quick-release thigh straps; and 
foam knee pads. Price: $889. Dagger, Box 1500, 
Harriman TN 37748. www.dagger.com 


High-Class Racer 


THE MERCEDES CLK-GTR custom race car 
was developed to run in the GT sports car 
class—and maybe even around your 
block. Its carbon-fiber monocoque de- 
sign—the body is integrated into the 

chassis—uses a modified version of the 

6.9-liter V12 that powers the SL600 Road- 
ster. The engine is mounted behind the cockpit. 

A limited-edition street version may be offered. 
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Combo Alarm 


IF SOMETHING SMELLS like trouble, you'll find out with First Alert's 
combination smoke/carbon monoxide alarm. The first device to 
tackle double duty for home detection, it uses two distinct tones 
and lit icons to differentiate between smoke or carbon monoxide. 
A 9-volt battery powers the unit. Available in October for about $50. 


Simple 
Synchronization 


SIMPLY CLICK THE Sharp SE-500 mobile organizer into its docking 
station to synchronize your personal-information manager with 
your desktop application. The $299 device features a built-in 
14.4Kbps modem. Its backlit LCD display captures handwritten 
notes and drawings but does not perform handwriting recognition. 


Hard-Topped 


BMW WILL JOIN the near-empty 
field of hardtop roadsters when 
it introduces the Z3 hardtop 
coupe. A 321-horsepower inline 
six, the same engine that pro- 
pels the M3, will power the 
two-seater. BMW has not yet an- 
nounced an introduction date or 
price. www.bmw.com 


|| F i Inner-City Golf 


WANT TO TEE OFF in midtown Manhattan on your 
lunch break? Denver-based Metrogolf has pro- 
posed a golfing facility on top of the Port 
Authority bus terminal. The plans include a three- 
story 220-yard driving range, a putting green, a 
clubhouse, food shops, and a corporate meeting 
space. The Port Authority isn't shouting “For!” 
yet; it's evaluating the proposal. 
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Call for your Free L.L. Bean catalog today. 
1-800-394-5044 


Fall is coming. And our new catalog is packed with everything you need to get outside 
and enjoy the season. You'll find a wide assortment of men’s and women’s clothes, 
outdoor gear, and a new line of durable clothing for kids —all 100% guaranteed, 


honestly priced, and delivered quickly by : 
Federal Express? So don't miss out. Ask | 


| Name 


for your Free L.L. Bean catalog today. 


life ^ 


Sion oeii абау fend co Henan 
| © 1997 L.L. Bean, Inc | Clip and mail to: L.L. Bean, Casco Street, Freeport, ME 04033 4813240 


WHAT'S МЕЙ 


Spider-bot 


ROBUG III, A SPIDER-LIKE remote-control robot 
developed by researchers at the Mobile Robotics 
Group at the University of Portsmouth, England, 
is designed to navigate debris-strewn land- 
scapes and maneuver in unstructured environ- 
ments. Robug III could be modified for a 
variety of tasks, including mining, ship repair 
and construction, and even rescue work. 


Cliffs Notes for Cooks 


HOW LONG SHOULD YOU nuke shrimp scampi? Good ques- 
tion, and one that the Sharp Multiple Choice microwave 
oven will answer for you as it walks you through meal 
preparation. Select from a pull-down menu of 60 meal cate- 
gories and 100 recipes on the unit's 1.8- by 2.2-inch LCD. 
Sensor technology determines the cooking time. Price: $199 
for the 1.0-cubic-foot version, $219 for the 1.3-cubic-foot. 


Easy Blood Test 


"d NEXT TIME YOU GET your cholesterol 
checked, it may be by your local pharmacist. 
Ў = The Cholestech LDX System can analyze a sin- 
gle drop of whole blood to determine levels of 
total cholesterol, high-density lipoprotein (HDL), 
low-density lipoprotein (LDL), triglycerides, and 
glucose. Results are available in 5 minutes and are 
as accurate as those from clinic and hospital labs. 
Individual pharmacies set prices. Now at select Wal-Mart 
stores. Cholestech Corp., 3347 Investment Blvd., Hayward 
CA 94545-3808. www.cholestech.com 


Killer Lights 


LUMALIER'S UV-C ultraviolet light fixtures are helping in a 
campaign to eradicate tuberculosis in homeless shelters 
across the United States. The fixtures emit ultraviolet light, 
which kills bacteria that are swept through by air currents 
or a built-in fan. The lights will also kill the agents of 
influenza, measles, and the common cold. Commercial 
Lighting Design, 743 S. Dudley, Memphis TN 38104. 
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1857 inex Corp. Ironman: is a tradenark of the World triathlon Corp. СЭ. (Ç and TRIATHLON watch design are trademarks of Tisex Corp. INDIGLO is а registered trademark of Indiglo Corp 


Spikes worn by Bob Mathias 
in 1952, the day he broke 
the World Decathlon record 
in Helsinki, breaking a E 
record he had set two 
years earlier. 


Watch worn by Mark 
Chesney the day he 
finally made it to the 
top of Devil's Hillon 
his bike, beating his 
black Lab, Boomer, in 
the process. 


The new Ironman Tri 


Here's a watch that lets you keep track of more than 
just your incredible athletic feats. The Timex Ironman 
Triathlon watch with Data Link Just enter your own 
schedule and personalized data onto your computer with 


TIMEX 


hlon watch with Data Link 


Triathlon: 


With All Day Indiglo* 
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H 
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The new redesigned Ironman Triathlon watch 


the software provided. Then hold your watch up to the 
screen and wham, invisible beams of light send your 
information directly into the watch. All your important 
information will be right at your fingertips. 


It takes a licking and keeps on ticking? 


For retailers, call 1-800-367-8463 (USA) or 1-800-263-0981 (Canad 


о learn more about Data Link, visit our web site at www.tinex.com 


THIS PRODUCT 
MAY CAUSE 
MOUTH CANCER 


Six Flavors. Two Cuts. A pinch is all it takes to get that great Skoal taste. 


WMHAT’S NEW 


Flying with the Sun 


THE SUCCESSOR TO THE high-flying solar aircraft Pathfinder, 
Centurion will have twice the wingspan, at between 210 
and 240 feet. Developed for NASA by AeroVironment of Simi 
Valley, California, Centurion will soar as high as 100,000 
feet. It could carry a 200-pound payload of sensors. A proto- 
type with a 62.5-foot wingspan recently flew successfully. 
Pathfinder has a theoretical limit of 70,000 feet and a pay- 
load of 50 pounds. http;//www.dfrc.nasa.gov 


Cord-free Cutting 


UNLIKE RECIPROCATING saws and jigsaws, spiral saws 
can cut in any direction. And RotoZip’s SipraCut spiral 
saw provides another degree of freedom: It's cordless. 
The saw is powered by a 12-volt DC motor and cuts 150 
linear feet on one charge. The $219 price includes two 
batteries, one charger, three bits, and case. RotoZip Tool 
Corp., 1861 Ludden Dr., Cross Plains WI 53528. 


Home оп the Range 


TRUCK DRIVERS FIND ALL THE comforts of 
home in the ultraluxurious Freightliner Pent- 
house Sleeper truck cab. The kitchenette fea- 
tures a sink, refrigerator, and microwave. An 
integrated computer and entertainment cen- 
ter includes a CD player and satellite TV. And 
a portable toilet makes unsavory rest stops 4 
unnecessary. Freightliner Corp., 4747 М. we 
Channel Ave., Portland OR 97217. _ - 


Car-like Rover 


MORE CAR THAN RUGGED WORKHORSE, Land Rover's Free- 

lander sport-utility vehicle breaks radically with company 
tradition. Engine options include a 175-horsepower 

V6, and 86- and 105-hp turbodiesels. The trans- 

mission has full-time four-wheel drive, with 
torque-splitting differentials in the back axle 
and in the transfer case between the front 
and rear axles for spin-free traction. Range 
Rover, 4390 Parliament Place, Lanham MD 
20706. Available this fall; price not yet set. 
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Deep Diver 


BECAUSE SILICON has been injected into its 
face, the Hydro Challenger watch can with- 
stand pressure at even the deepest underwater 
locations. An added benefit: The silicon also 
eliminates distortions of the watch face at 
great depths. Price: $1,500. Bell and Ross, 
608 Lincoln Rd., Miami Beach FL 33139. 


Prizm Redefined 


FORMERLY A GEO but now sold by Chevrolet, the 1998 
Prizm makes a splash with new styling; a refined, stiffer 
body and chassis; and additional power. Chevrolet up- 
graded the engine from a 1.6-liter four-cylinder model 
producing 100 horsepower and 105 foot-pounds of torque 
to a new, lightweight aluminum 1.8-liter four-cylinder with 
120 hp and 127 ft.-Lbs. of torque. The price is not yet set. 


Hydrobot 


TWO ROBOTS HAVE been charged with 
finding life in the cold depths of Antarc- 
tica's Lake Vostok. The cryobot will melt 
its way through 2.5 miles of ice and then 
release the hydrobot. Under its own 
power, the hydrobot will explore and 
analyze the surrounding water, searching 
for life. Scientists at NASA and the Jet 
Propulsion Laboratory may send the 
robot team to Jupiter's moon Europa. 


Remote 
Phone Jack 


PLUG THE PANASONIC 

KX-TCL 100 cordless 
datalink into any phone 
jack for remote access to 
the jack from a laptop or phone. The $200 device sup- 
ports modem connections at speeds as high as 28.8- 
Kbps and uses 900MHz frequencies for clear reception. 


Funky Fins 


SWITCH GEARS underwater with the 
Extra Force Fin, the first variable- 
thrust fin. First, snap on Force Wings, 
protruding plastic devices that affix to the 
fins' top outer edges; then, adjust the angle 
to increase thrust for powering quickly through 
waves, or decrease thrust for snorkeling or 
other slower activities. Price: $111. Force Fin, 
715 Kimball Ave., Santa Barbara CA 93103. 


Honey, I Shrunkthe Laptop 


WHAT WOULD YOU GET if you crossed a laptop with a pocket-size PC? 
From Toshiba, you'd get its Libretto 50CT, a mini-notebook computer 
that's roughly the size of a toiletry bag and weighs a mere 1.9 
pounds. The Libretto is hardly loaded—it runs on a 75MHz 
Pentium chip, has an 810MB hard drive, and sports a 
6.1-inch screen. But it's serviceable and oh so 

portable. Price: $1,999. computers.toshiba.com 


All-Weather Grip 


AN UNUSUAL ARROWHEAD tread pattern 
on Pirelli's P5000 Drago tire ensures 
more contact with the road than does 
the double-hump shape commonly 
used in wet-weather tires. A wide 
central channel, with two parallel 
grooves formed in a "W," disperses 
water more effectively than the 
usual single channel. Pirelli, Vial 
Sacra 202, 20126 Milan, Italy. 


Electric Broom 


PRODUCING AIR velocities as high 
as 105 mph, the Weed Eater Vroom 
is the most powerful cordless 
broom. The 7.2-pound Vroom's 
power is generated by an electric 
motor that runs on a built-in 12- 
volt battery. Price: $60. Poulan Out- 
door Products, 5020 Flournoy-Lucas 
Rd., Shreveport LA 71129. 
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Big Scanner, Small Price 


SCAN PHOTOS AS large as 8 by 10 inches 
with the EasyPhoto SmartPage Pro. The 
$199 device detaches from its base to 
scan from books and magazines. Xerox's 
TextBridge optical character-recognition soft- 
ware, Adobe's PhotoDeluxe photo editor, and DocuMagix 
PaperMaster document manager are included. Storm Technology, 
1395 Charleston Rd., Mountain View CA 94043. www.stormtech.com 


Satellite TV's Next Level 


THE THIRD GENERATION of RCA's digital satellite TV system offers 
more convenience and access to local TV stations via a built-in over- 
the-air broadcast antenna. Program up to eight key words or phrases; 
whenever a match is found in the program guide, a Scout icon auto- 
matically appears. A system that controls home appliances is linked 
to the receiver. The remote uses radio signals so you can control the 
machine even if you're not in the room. 


Line of Sight 


A 1%- BY %-INCH window on 
the Black & Decker WoodHawk 
circular saw's blade guard lets 

you see both the blade and 
the line while cutting—making it easier 
to follow the line for the whole cut. The 

WoodHawk comes with a 62-inch carbide 

blade. Price: $70. Black & Decker, Box 
618, Hempstead MD 21074. 
www.blackanddecker.com 


Coupe with a Scoop 


THE IMPREZA 2.5 RS coupe is Subaru's smallest 

car, but it has the company's biggest engine: 

a 2.5-liter DOHC four-cylinder boxer engine 

that produces 165 horsepower. Rally-style 

gold alloy wheels and a purely ornamental 
hood scoop pay tribute to Subaru's recent 
World Rally championships. True to its 
styling, the all-wheel-drive coupe performs 
smartly on the narrow, winding roads favored 
by rally racers. The price is not yet set. 
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One low flat rate for Sprint Paging’... 
the perfect choice for you 


A MONTH! 


Just $10 a month for your first six months gets you unlimited 
local numeric Sprint Paging* That's it — no hidden charges 
and no contract to sign. So now you can afford the freedom 
to do what you want, when you want, without ever missing 
an important message from your family ... friends ... clients 
. anybody! 


And you can get local alphanumeric paging for $30 a month 
which lets people leave you personal text messages and 
phone numbers. You'll also get sports updates, weather 
reports and entertainment features. Plus, national, 
international and business news headlines. 


Stay connected and stay in control — 
easily and affordably! 


If you're constantly on the go or 
want to stay connected to 
someone who is — Sprint Paging 

is the perfect choice. You'll enjoy 
extra freedom because Sprint 
Paging gives you added personal 
and professional flexibility. Make 
the right move to Sprint Paging and 
stay in touch. 


u——À 
Sprint 


The choice is simple. Call today to order or for more information. 


— Sprint. 


It all makes sense™ 


*$10 per month for local numeric pager for first six months of service; $13 a month thereafter. Local alphanumeric pager is $30 per month. Limited time offer. Must be at least 18 years of age to order pager. 
ing. 


Credit card may be required unless you are a current Sprint Customer with an account in good sta 
http://www.sprint.com/paging 
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Rates subject to change. ©1997 Sprint Communications Company LP. 


WHAT'S NEM 


IN HANG-IT CLIPS, the humble paper clip sports a new 
form with new capabilities: A larger rounded end lets you 
use the clips to pin up notes, dangle a pen next to a bul- 
letin board, hang ornaments, and more. A box of 10 clips 

and 10 pushpins costs 49 cents. JPS Enterprises, 
26231 Carmel St., Laguna Hills CA 92656. 


BAIT SHUTTLE 


MICRON'S LATEST LAPTOP, the TransPort XKE, is a portable PC that 
strikes a unique chord: A feature called AutoPlay lets you listen to 
music CDs via the laptop's CD-ROM drive without starting up the 
computer. There's plenty of power when you do turn the TransPort on, 
however, including a 166MHz Mobile MMX Pentium processor, 32MB of 
memory, and either a 12.1- or 13.3-inch color screen, the latter at XGA 
(1,024 by 768) resolution. Prices start at $5,149. www.micronpc.com 


TO PROPEL YOUR HOOK and line far- 

ther than a rod and reel can, try the 
battery-powered Bait Shuttle. The 6- 
by 18-inch device has a range of 100 
yards and responds to tugs on either 
of its two lines. The $60 Bait Shuttle 
features a taillight for night fishing. 
Palm Leaf Products, Box 3052, Rich- 
land WA 99352. www.baitshuttle.com 


ing Radar Detector 


СОВКАЅ RSA-517 radar detector comes with а 
receiver that provides a verbal warning of 
impending road hazards or approaching emer- 
gency vehicles or trains. The $220 RSA- 
517 radar detector is sensitive to 
X, K, Ka, Superwide Ka, and laser 
speed-monitoring radar. Cobra 
Electronics, 6500 W. Cortlandt 
St., Chicago IL 60707. 


sW hat the 


have you been smoking?" 


* 


Yours have additives: 


i 
94% tobacco 
6% additives 


*Laboratory analyses of the top ten U.S. non-menthol brand styles show all 
of their tobaccos contain a minimum of 6% additives on a dry weight basis. 


SURGEON GENERAL'S WARNING: Cigarette 

Smoke Contains Carbon Monoxide. 
16 mg. "tar", 1.1 mg. nicotine 
av. per cigarette by FTC method. 


New Winstons dont. 


س 
tobacco‏ 100% 
True taste‏ 


the only wristwear organizers 


CASIODATA BANK. 


now brings you the technologically unique 


TOUCH SCREEN 


Our Telememo, equivalent to 
200 pages of information. 

stores names, phone numbers, 
appointments. special notes... 
in the mode of your preference: 
Business, Personal or Private. 
Edit mode lets you add or 
change entries. 


With just a light touch 

of your fingertip on any 

of the 8 icons, you can activate 

one of the many essential 

wrist organizer functions. 

The luminescent, backlit screen 

* „ also allows you to see everything 


M <) in total darkness. 


Business Mode lets you 
link your contacts to their 
company name. 

An Executive Mode 
starts an index search 


operation. . 
с ` 


Forgetful? i: ° 

5 multi-function alarms е. 

serve as reminders, 2 

plus a 1/100 second " 

stopwatch and a 24 hour . Always remembers 
countdown alarm appointments and important dates, 
for hourly signals. the auto-calendar is pre-programmed 


until 2039. 


are you a player? 
Here's a new generation of wristwear made just for you with multiple options to track your plays. 


organize. calculate. schedule. remind. the player collection 


WWW.CASIO.COM 


| 
Painless Fillings 


NUMB GUMS and the whining of a 

drill may soon become faded memo- 

] ries at your dentist's office. The 

| Centauri, a laser that performs gum 

| surgery, has now been cleared by the 

|| Food and Drug Administration for 

| use on hard tissue—that is, teeth— 

| as well. The laser, from Premier 

I Laser Systems of Irvine, California, 

| easily shifts from one setting for 

{ gums to a more powerful beam 
for dental work, perform- 

ing painless—in 
most cases— 


Fiber-optic cable 


The laser vaporizes decayed 
tooth, then sterilizes ала 
roughens the tooth surface 
to prepare it for a filling. 
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cavity removal in a fraction of the 
time you'd spend under the drill. 

The Centauri generates infrared 
light waves that are absorbed by 
water molecules in the tooth cavity. 
Decayed tooth has a higher water 
content than healthy tooth enamel. 
The molecules are instantly vapor- 
ized, producing a popping sound 
and creating tiny shock waves that 
blast away tissue. 

Unlike a drill, the laser doesn't 
produce tooth-rattling vibrations. 
Another advantage: Because the 
laser sterilizes the cavity, no bacte- 
ria are left beneath the filling. 

One drawback is that both den- 
tist and patient must wear special 
glasses to protect their eyes from 
the infrared beam. Also, the new 
dental equipment is expected to 

add about $25 to the cost of 
having a cavity filled. 


Cavity 


—Sharon Parmet 


Comet Crash 


WHAT IF A COMET the size of Shoe- 
maker-Levy 9, which struck Jupiter 
in 1994, should crash into the At- 
lantic Ocean? A 1-kilometer-wide 
fragment weighing a billion tons 
would scream into the sea at 60 
kilometers a second. 

Sandia National Laboratories 
computer scientist David Crawford 
has simulated such a crash on San- 


dia's new Intel Teraflops, the most 
powerful parallel-processing com- 
puter in the world. What the simula- 
tion revealed isn't pretty: The comet 
has the impact energy of 300 giga- 
tons of TNT, 10 times the explosive 
power of all the nuclear weapons 
in existence at the height of the 
Cold War. The fragment vaporizes, 
turning 300 to 500 cubic kilometers 
of ocean water into high-pressure 
steam, and sending waves over 
Florida and other low-lying areas. 
Crawford says the comet simu- 
lated is very close to the size that 
would cause worldwide catastrophe 
by screening out sunlight and dis- 
rupting agriculture. Comets or aster- 
oids of this magnitude strike Earth, 
on average, once every 300,000 
years.—Arthur Fisher 
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Pacific Northwest 
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El Nifio’s Wicked Sister 


CLIMATE RESEARCHERS have 
long focused their attention on a 
weather pattern known as El Nino: 
warmer ocean temperatures in the 
tropical Pacific that disrupt the at- 
mosphere and drive wet winter 
storms into the Southwestern 
United States. The National 
Oceanic and Atmospheric Adminis- 
tration is forecasting a moderate or 
strong El Nifio in late 1997, but El 
Nifio can't be blamed for the win- 
ter deluges that struck Northern 
California, Oregon, and Washing- 
ton state during the previous two 


A NEAR Encounter with 
the Asteroid Mathilde 


SCIENTISTS NOW have their closest look at an asteroid, 
thanks to the Near-Earth Asteroid Rendezvous spacecraft. 
On June 27, NEAR flew within 744 miles of the asteroid 


Mathilde. Mathilde is 38 miles long, 


years. Those storms may instead 
have been the work of El Nifio’s 
contrary sister, La Niña. 

Also known as a cold event, La 
Niña is the opposite of El Nino. It 
begins with cooler-than-normal sea- 
surface temperatures in the tropical 
Eastern Pacific and warmer water 
in the Western Pacific. The temper- 
ature difference is only a few de- 
grees Fahrenheit, but that's enough 
to redirect the subtropical jet 
stream, laden with winter storms, 
into a path over the Pacific North- 
west. The jet stream meets polar air 
streaming down from Canada and 
gives an extra wallop to winter 
snowstorms in the Northern Plains 
and Atlantic states. The past two 


Polar jet stream 
strengthens and 
shifts south 


years have seen heavy rain and 
snowfalls in the North, and record 
flooding in many areas. 

Climate experts are not ready to 
pin all of the crazy weather of the 
last two winters on La Nifia, how- 
ever. "The atmosphere is extremely 
complicated," says Tom Murphree, 
a researcher at the Naval Postgradu- 
ate School in Monterey, California. 
"Even during a strong La Nifia, such 
as we had in '95 and '96, a lot of 
other factors can influence the 
weather." In any event, atmospheric 
scientists say that they'll be keeping 
a close eye on future La Nifias with 
the hope of improving long-range 
weather-forecasting models. 

—Mary K. Miller 


craters, five of which are larger than 12 miles in diameter. 
Mathilde is twice as dark as a chunk of charcoal, reflect- 
ing only 3.2 percent of the light falling on it. The asteroid's 


dark surface is believed to consist of carbon-rich material 
that scientists hope will provide clues about how the solar 
system's larger planets formed. 


NEAR's multispectral imager took 


making it the largest asteroid yet 
visited by a spacecraft. 

The asteroid's highly irregular 
shape suggests that violent impacts 
have knocked off large pieces at some 
time in its history. Indeed, the 60 
percent of Mathilde's surface that the 
spacecraft was able to view during 
the encounter is pockmarked with 


more than 500 pictures of Mathilde 
over two days during the spacecraft 
flyby. Scientists will use the images 
to learn more about the asteroid's 
composition. NEAR, which is part of 
NASA's Discovery Program of relatively 
low-cost science missions, will reach 
its primary target, the asteroid Eros, 
in early 1999.—Andrew Chaikin 


Violent collisions have punched huge craters 
into the asteroid Mathilde's surface. 
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"NRI provided an excellent opportu- 
nity for me to get an education with- 
out changing my lifestyle or job. It 
helped me get a sizable promotion 
into the electrical maintenance 
department where I'm currently 
employed - with an increase in pay 
and status, 1 now make over $7,500 
more per year due to the course!" 

S. O'Neal, Bristol, TN 


business." 


Course Includes Pentium Computer, Windows 95, 


ForeFront Diagnostics, Netscape Navigator, and More! 

NRI's highly acclaimed Discovery Learning Method - the learn-by-doing 

approach that gives you first-hand experience with the intricate electronics 

behind microcomputers — is the most effective way to learn a new skill. You 

start with NRI's Discovery Lab — a complete breadboarding system that 

lets you design circuits, modify them, and then diagnose and repair faults. 
You then select a Pentium computer for your training and future use. 

And now, with NRI's PC Options Plan, you choose the upgrades you want 

at special student prices. 

•16 ог more meg RAM 

eSuper VGA color monitor 

*28,800 or faster baud fax/modem 

*1.6 gigabyte or larger capacity hard drive 

»16-bit sound card 

*8X or faster CD-ROM drive 

What's more, you perform diagnos- 

tic tests using the self-booting ForeFront 

diagnostic software and CD-ROM included in your course. 


And now, as an added bonus, you get up-to-the- I 


More Money, Advancement, or a Computer 
Service Business of Your Own... 


“Just two years after finishing the 
NRI training in microcomputer 
servicing, I set up my own company. 
I contract myself out to several 
computer retailers as their service 
technician. I have control over my 
future and total confidence in my 


V. Bender, Calgary, Alberta 


SEND TODAY FOR FREE CATALOG 


7 КУИА 


4401 Connecticut Avenue, NW, Washington, DC 20008 


с" 
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“I recommend NRI to anyone looking 
| for a change, success, and real 
Î challenge. Hands-on projects allow 
you to build on what you studied in 
the lessons — no better way exists to 
learn how to troubleshoot and service 
computers!" 


R. Buda, Tenley Park, IL 


Take Advantage of Todays Money-Making 
Opportunities In Computer Repair 


The Department of Labor forecasts over 220,000 jobs for computer 
service technicians by the year 2005. With the right training and skills, 
you can cash in on this wide-open opportunity. Only NRI prepares you 
for a full- or part-time job as a computer service technician — you even 
get А+ Certification tutorials on CD-ROM! 


FREE Catalog Gives You the Whole Story — 
Call or Write NRI Today 


If the coupon is missing, visit us on the Internet (http:// 
www.mhcec.com) or write to NRI Schools, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. For fastest service... 


CALL 1-800-321-4634, Ext. 2692 


For career courses approved under GI Bill, | 
О check here for details. 


OR GET YOUR DEGREE! 


minute training on Windows 95, PC communications, 1х 
аА à ‘Check one FREE career catalog only О Networking with Windows NT fg І 
and the Internet – plus Netscape Navigator" Web O MICROCOMPUTER SERVICING О Desktop Publishing with PageMaker a E П 
browser software! 0 Computer Programming Q Bookkeeping and Accounting (О NEW! AAS Degree I 
m" m О TV/Video/ Audio Servicing О Visual Programming in C^ in Business Management 

Train in the Privacy of Your Own Ноте 42 "== 0 Mastering Microso Otice П 
No prior experience necessary! With your personal Lune ^ І 
instructor behind you every step of the way, you learn at (please prin] s I 
your own pace, turning to NRI's Online Connection for Address. 
online seminars, technical information, discussion groups, [| 
and more. No classroom pressures, no night school, no f] Сї. State. Zip. I 
need to quit your present job until you're ready to make Accredited Member, Dis 

Up c ^ y Û A Diriion of he Mera Hi Companies Education and Tring o10107 Ё 
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Roswell Revisited 


WHAT ARE WE TO believe about the 
“Roswell Incident,” the alleged crash 
in July 1947 of an extraterrestrial 
spacecraft near Roswell, New Mex- 
ico? The Air Force’s recent report 
contends that “aliens” were human- 
like dummies dropped during high- 
altitude balloon tests. True believers 
counter with photos of a “fragment” 
from an alien spacecraft. Below are 
answers to frequently asked ques- 
tions. For more, check out POPULAR 
SCIENCE’s Web site, www.popsci.com. 


Q: How could anyone mistake a 
dummy for an alien? 


A: Firsthand witnesses saw 
the dummies at a distance. 
The physical appearance of 
the dummies and the type of 
vehicles used to recover 
them match the accounts of 
some witnesses. 


Q: The dummy drops didn’t 
begin until 1954, so how 
does that explain what wit- 
nesses saw in 1947? 


A: The Air Force says de- 

bris from a secret experi- 

ment to eavesdrop on So- 

viet nuclear tests landed 

near Roswell (“UFO Mania 

in Roswell,” June]. Some- 

how that 1947 event and 
others in the 1950s—including 
dummy drops and accidents involv- 
ing humans—became “consolidated” 
in the minds of local observers, ac- 
cording to the Air Force. 


Q: What about the nurse who saw 
alien autopsies at the Roswell base 
hospital? 


A: Glenn Dennis, who worked at 
the Ballard Funeral Home in 
Roswell, has said that he was at the 
hospital on July 7, 1947. He saw 
Naomi Maria Selff, a nurse, run 
from a room with a cloth over her 
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mouth. Selff told him that she had 
walked in on the autopsy of three 
mangled black little bodies; the odor 
was so horrible that the autopsies 
were moved elsewhere on the base. 
The Air Force says that Dennis may 
be remembering a nurse named 
Eileen Mae Fanton, who matches 
his physical description of Selff and 
was one of five nurses assigned to 
the Roswell hospital in 1947. The 
Air Force adds that Dennis may 
have confused his memories of 
Selff/Fanton with a 1956 
aircraft accident that 
killed 11 crewmen. 
The badly burned 
remains were 
brought to the 


a Launch si 


Roswell base hospital. The odor was 
so bad that the remains were moved 
to a refrigerated room at the base 
commissary. Three bodies were au- 
topsied at Ballard. 


Q: Didn't the material seen at the 
1947 debris site have unusual prop- 
erties? What about the new fragment? 


A: Some witnesses recall thin metal- 
lic material that would not burn and, 
when crumpled, returned to its orig- 
inal shape. The Air Force says these 
accounts are consistent with poly- 
ethylene balloons laminated with 
aluminum, used in experiments 


Shoddy gray suits: jf 
Dummies wore sec- 
ondhand flight suits. 


Aliens with blank 
stare: Dummy eyes 
didn't close. 


Short, four- 
fingered ETs: 
Dummy parts 
were some- 


Bandages: tape 
kept dummy 
arms and legs 
from flailing as 
they dropped. 


An Air Force report says that between 
1954 and 1959, 67 dummies were 
dropped in southern New Mexico (left). 
Many eyewitness accounts of “aliens,” 
contends the Air Force, are explained 
by the features on dummies such as 
“Sierra Sam" (above). Science re- 
search, such as this 1970s Viking test 
(inset), has also suggested "aliens." 


launched from Holloman Air Force 
Base west of Roswell. These balloons 
were not flown before May 1948, 
however. 

The inch-wide *fragment" un- 
veiled two months ago "should be 
considered extraterrestrial in origin," 
says health and safety technician 
Russell VernonClark of the Univer- 
sity of California at San Diego. He 
tested a half-milligram sample, and 
says it is 99 percent silicon, with an 
isotopic ratio that does not naturally 
occur in silicone found on Earth; his 
work has yet to be published in a 
peer-reviewed journal.—D.S. 
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times missing. 


Backto Bikini? 


FIVE DECADES AGO, the United States 
evicted the residents of Bikini and 
began testing nuclear bombs on the 
atoll, part of the Marshall Islands. Over 
a dozen years, 23 bombs were exploded 
there. Today, the atoll's pristine ap- 
pearance is drawing scuba-diving 
tourists. But is it safe for the exiled 
Bikinians to return permanently? 

Yes, say scientists—as long as the 
islanders limit the amount of locally 
grown food they eat. Atmospheric ra- 
diation has dissipated, but cesium- 
137, a byproduct of nuclear fission, 
remains in the soil and is drawn up 
through plant roots. Cesium is part of 
the same chemical family as the plant 
nutrient potassium, so it concentrates 


in the coconuts and fruits that are 
part of the islanders' traditional diet. 

As long as islanders limit their 
intake of local fruit, living on Bikini 
should cause an overall radiation ex- 
posure no greater than that experi- 
enced by the average American, says 
Steven Simon, who recently concluded 
a five-year study of radiation levels for 
the Marshall Islands government. 

One way to remove the cesium 
would be to scrape off the top level 
of Bikini's soil, but that could destroy 
the atoll's fertility. Another option, 
proposed by William Robison of 
Lawrence Livermore National Labora- 
tory, would be to spread potassium 
fertilizer, which plants would then 
absorb instead of cesium. Bikinians 
want to begin cleanup measures this 
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In this PoPuLAR Science photo from Novem- 
ber 1946, a nuclear bomb explodes over 
Bikini. Can the islanders now safely return? 


year but are waiting for the U.S. gov- 
ernment to officially declare that re- 
turning is safe.—Mariette DiChristina 


But if you didn't build with new 


Thompsonized™ Wood, you could be in for trouble. 
Because Thompsonized"" Wood takes protection to a 
bold new level. It's not just pressure treated. 

It's top quality wood that's guaranteed. 

And waterproofed to the core for less warping, 


splitting and cracking. 
Haven't started to build yet? 


Glad to hear it, but not as glad as you'll be. 


to buy call 1-800-34 


To maintain surface wate 


wor KM y 
just built a brand new deck? 


For more info and where 


Guaranteed for as long as orginal purchaser owns property on which 
the structure в buit. See Меште limited warranty certificate for details 
terproofing after two years, we recommend 

the regular use of a Thompson's waterproofer, toner of stain. 


(©1997 The Sherwin-Williams Company 


8-6804 


MIA serremper 1997 


Ace 
puts the 


red vest 
to the test 


Should | use a quality natural-bristle 
brush when using quality latex paint? 
No. Bristle refers only to natural boar's 
hair, and like human hair it often reacts 
to water by swelling up and becoming 
unruly. Choose a good synthetic-fila- 
ment brush made of a nylon/polyester 
blend for water-based latex paints. 


My wife wants to pick a new color for 
the exterior of our home, but I'd feel 
safer repainting with plain white. What 
do you advise? 

Decorators often select three colors 
that work well with each other, yet 
provide some contrast. Use a more 
conservative shade for the siding, but 
pick a deeper hue for the fascia and 
trim, and then add a bright “punch” 
color for the door and windows. 


What can | use to clean dried paint 
spatters off of our hardwood floors? 
New enzyme-based products attack 
specific materials like latex paints 
and organic wallpaper paste, but will 
not affect varnishes or stains. A sol- 
vent such as mineral spirits may be 
needed to soften and remove oil or 
alkyd paints. 


SCIENCE & TECHNOLOG 


Life in the Fast Lane 


EVOLUTION IS a process that takes 
thousands or even millions of years, 
right? Maybe not. In two recent stud- 
ies, scientists found that the physical 
features of some animal populations 
can change within only a few years. 

In one study, a group led by biolo- 
gist Jonathan Losos of Washington 
University in St. Louis studied Anolis 
sagrei lizards living in the Bahamas. 
In earlier work, Losos had already dis- 
covered that Anolis lizards living on 
islands with taller vegetation and 
broader twig perches have longer 
legs. What he didn't know was how 
quickly lizard legs can change. 

In 1977 and 1981, groups of 
lizards living on Staniel Cay were 
moved onto smaller Bahamian islands 
that had no lizards. In 1991, Losos 
returned to the islands and measured 
the adult male lizards. “On those ex- 
perimental islands with shorter vege- 
tation, the lizards had shorter limbs,” 
says Kenneth Warheit, a Washington 
Department of Fish and Wildlife re- 
search scientist who helped analyze 
the measurements. “The amount of 
morphological change we found, given 


Monumental Protection 


EFFORTS TO PRESERVE marble 
and limestone artwork from acid rain 
and other pollutants have not worked. 
But research at Sandia National 
Laboratories in Albuquerque, New 
Mexico, may offer hope. 

Using computers to design mole- 
cules and model their interaction 
with limestone, Sandia researchers 
have developed a protective coating 
that bonds well to the stone and 
does not change color in sunlight, 

a problem that has plagued other 
preservation techniques. 


that it had only 
been a decade, 
was remarkable,” 
he says. 

In a second 
study, biologists 
led by David 
Reznick of the 
University of Cali- 
fornia at Riverside 
moved wild gup- 
pies on the island 
of Trinidad from a 
predator-infested 
pool to a pool 
with only one 


enemy species. 

Within four to 11 

years, the male Anolis sagrei: 
guppies had be-  9Volutlon Іп action? 


come 15 percent larger at maturity 
than the guppies in the original pool, 
and were producing bigger offspring. 
Both groups of researchers point 
out that they can't be sure they are 
seeing evolution in action, because 
they haven't observed new species 
forming. "We don't yet know if the 
changes that resulted to these ani- 
mals on these islands were genetic 
in origin,” cautions Warheit.—D.5. 


The new coating fills micro- 
scopic cracks and pores, but it is 
not a sealant. As Sandia geochemist 
Kathryn Nagy explains, it is a two- 
sided molecule with a carbon-based 
side that binds to the calcite mineral 
in the limestone, and an inorganic 
side that binds to an overlying sili- 
con-based layer that protects against 
corrosion and abrasion. 

In laboratory tests, the material 
has slowed the weathering of lime- 
stone bathed in mildly acidic water 
by a factor of 10. Outdoor tests in 
New Mexico are next. Nagy says 
the protective coating should also 
work for marble, which is com- 
pressed limestone.—Harvey Black 


See ine 
folks in the айыыл О 


When you buy a paint that offers 15 year durability, 
one coat coverage and a satisfaction guarantee, all at 
an affordable price, you're getting the royal treatment. 

So it makes sense that Ace Brand Paints аге. now 

called Ace Royal Paints. Look for them at your 


local Ace Hardware today. y а N 


Ace is the Place on the Net @ www.acehardware.com 
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[ DIGITAL CAMERAS | 
The Wild Bunch 


WITH THE introduction of more 
than 20 new models so far this year, 
digital cameras are now a plentiful 
species. But if the latest litter is any 
indication, they are still a long way 
from bearing any family resemblance. 
Sony's Mavica ($599) is a large, 
boxy, heavy camera, but it houses 
something that's comfortingly fa- 
miliar: a standard 


Fuji's DX-5 is a plain- 
vanilla VGA cai , but. 
costs a modest $399. 


floppy disk. That makes transferring 
images from camera to computer 
very easy. (Most cameras store their 
pictures on miniature flash memory 
cards and rely on cables to transfer 
pictures to PCs.) The Mavica also 
has a relatively 
generous 2.5- 
` inch color LCD 
viewfinder, and 
in the $799 
version, a 10x 
_/ power zoom. 


Sharp’s 
Sharp's VE-LC1 sports a VELCI 
color screen, a rotating lens, ($749) has 
and wireless transfers. Tisrenme 


large LCD, but in a much smaller, 
lighter package. And it has a built-in 
infrared port for transmitting images 
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wirelessly to 
a computer 
(an infrared 
adapter for 
PCs is also in- 
cluded). It lacks 
a flash, but has a 
video-out port for 
showing pictures 
ona TV. Toshiba’s 
even smaller PDR-2 
($499) takes another 
route toward getting its 
digital pictures into computers: 
The camera’s back panel flips open 
and slides into a laptop’s PC Card 
reader. Toshiba also says it plans to 
offer an adapter enabling its 
removable memory cards to 
fit into a floppy drive. 
Thinking small? Mit- 
subishi’s DJ-1000 ($249) is the 
slimmest, lightest digital cam- 
era yet, at less than 1 inch 
thick and weighing a mere 
2 ounces. Neither it nor the 
Toshiba model sports an LCD 
screen or flash, however. 
Panasonic’s CoolShot 
601A ($549) is slim, too, 
but it’s vertically ori- 
ented like a portable 
tape recorder, with 
an attachable LCD 
screen. You actually 
can talk into Nikon’s 
Coolpix 300 ($699), 
which looks like a 
handheld organizer 
and lets you record voice 
snippets and handwrit- 
ten notations (with an 
included stylus), and snap 
pictures as well. More con- 
ventional cameras, such 
as Fuji’s DX-5 ($399) and 
Ricoh’s RDC-300 ($450), 
round out an increasingly 
affordable digital field. 


Mitsubishi's DJ-1000 is incredibly 
thin, but lacks a flash, an LCD 
screen, and a TV-out port. 


While most of these cameras 
record images in VGA resolution 
(640 by 480), not everyone has for- 
saken higher pixel counts. Epson’s 
new PhotoPC 600 snaps digital pic- 
tures at 1,024 by 768 pixels. 

There is still a “gotcha” with 
many of these new digital cameras: 
Battery life can be very brief, typi- 
cally ranging from 30 to 60 minutes 
on models with LCD screens. Sony’s 
Mavica is the exception. Its recharge- 
able lithium-ion battery pack deliv- 
ers up to 3.5 hours of use in playback 
or recording mode.—C.O. 


Sony's boxy Mavica has a 
10x zoom and stores its pic- 
tures on a standard floppy disk. 
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Gear Finder 

www.gearfinder.com 

A guide to the best gear for hiking, 
camping, and outdoor adventures. 


El Niño Theme Page 
www.pmel.noaa.gov/toga-tao/ 
el-nino/home.html 

News on possible disruptions of the 
Pacific Ocean atmosphere system. 


GOMPUTERS & SOFTWARE 


The Reel 

www.reel.com 

If you can't find the movie you want at 
your local video store, you may be able 
to find it at the Reel. This Web site has 
35,000 movies to rent and 80,000 to 
sell. A seven-day rental costs $2.80 plus 
shipping, or $2 per movie plus shipping 
if you rent five or more. 


Sharp Shopper 
www.sharpshopper.com 

This electronics buyers' guide includes 
reviews, product specifications, and an 
interactive database. 


Motorcycle Online 
www.motorcycle.com 

Everything you ever wanted to know 
about motorcycles, and which to buy. 


| You don't 
need a new 
fence, yet. 


Expo 2000 Hanover 
www.expo2000.de 

What's planned for the first World's Fair 
of the 21st century, plus highlights 
from past fairs. 


The Blue-Platypus Match-'em-up Game 
www.blueplatypus.com/games/ 
concent/index.html 

Remember the game Concentration? Now 
you can test your memory on the Web. 


The Scotch Whisky Association 
www.scotch-whisky.org.uk/frame.htm 
Where Scotch whiskey comes from, 
how it's made, and how to drink it. 


Corporate Upgrades Inc. 
www.upgrades.com 

Hard drive, processor, and memory 
upgrades just for notebooks. 
—Suzanne Катта Kirschner 


‘williams Company 


NEW, LOWER PRICE. 
Visit your local retail store 
or corporate reseller, 
ог you can even see us at: 
www.iomega.com 


TONS OF STORAGE SPACE. 
Increase your storage space — 
100MB at a time for as low as 
$12.95 per disk after rebate. 
Perfect for storing 
and running your whole office. 


HOW TO HOLD 70 floppy disks 


IN THE PALM OF YOUR HAND. 


COMPLETE PORTABILITY. 
The 21р“ drive and Zip disks are 
small, lightweight, and rugged. 
Which means you can take work 
home, on the road, or anywhere 

else you need to go. 


E! = 
FAST, EASY BACKUP. | 
Hooks up fast to your PC or Mac, 
And, at up to 20 times faster thai 
that old floppy drive, it’s great 
for making copies of everything. 


So the next time your computer 
spazzes out, you won't. 


OVER SIX MILLION OUT THERE, Forget about that old floppy drive. Zip drives are 
everywhere; at home, in schools, and at the office. In fact, they're the perfect complement to the enhanced 
audio and visual capability of todays MMX" technology-based systems. And with so many Zip drives out 
there, it's more than just compatible, it's universal. 

BECAUSE IT'S 


Now the NetPC 


WHEN ORACLE FIRST began pro- 
moting the notion of a simple, inex- 
pensive computer that derives much 
of its power from an external network 
such as the Internet, worried PC 
makers frowned on the idea of a net- 
work computer, or NC. Now, it seems 
those frowns are turning upside down. 
Intel, Microsoft, and many of 
the largest PC companies recently 
launched the Network PC, or Net- 
PC. NetPCs are typically sealed ma- 
chines with Pentium processors and 
lots of memory but no floppy disk 
drive, CD-ROM reader, or expansion 
slots. Rather, they are designed to be 
easily updated and controlled by a 
network administrator. Acer, Com- 
paq, Dell, Gateway, Hewlett-Packard, 
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The Fairer Science 


THE WIND WHISTLED in my ears as I 
watched scientists prepare a weather 
balloon for liftoff at McMurdo Station 
in Antarctica. Susan Solomon, an at- 
mospheric scientist, explained that 
the balloon might help her understand 
what's causing the hole in the ozone 
layer over Antarctica. Suddenly, the 
researchers released the balloon, and 
it rocketed away from the icy, snowy 
earth, heading into the even colder 
stratosphere. Luckily, you can stay warm 
and visit Susan at the same time, sim- 
ply by popping in a CD-ROM. 

After visiting the south pole, you 
can take seven other trips with Telling 
Our Stories: Women in Science ($80 
for Windows PCs or Macs) from Tom 


Snyder Productions. Each trip revolves 
around the work of a woman scientist, 
including searching for virus-killing 
hormones with Millie Hughes-Fulford 
on the space shuttle, and trying to talk 
to dolphins with Diana Reiss. Despite 
the fact that this CD-ROM is aimed at 
students in grades 5 to 12, the adven- 
tures will appeal to many adults as well. 
Each woman gives you an experi- 
ment. For instance, Nai-Chang Yeh 
helps you test different materials for 
superconducting qualities, and Elma 
Gonzalez sets you up with a virtual 
microscope to explore how plant 
cells work. To learn even more about 
women scientists, you can explore 
this program's database, which con- 
tains biographies of 130 women 
scientists.—Mike May 


© 1997 Iomega Corporation. 


A new class of network computers, like this one 
from Unisys, may lead to simpler home PCs. 


IBM, and NEC are among the dozen 
PC makers that have introduced Net- 
PCs already or are preparing to do 
so this fall. NetPCs are expected to 
cost about $1,000 apiece. 

The first NetPCs are aimed 
squarely at large corporations with 
many networks and users to man- 
age. But many of the companies 
making them say these NetPCs could 
be models for future home versions 
that connect to the Internet. Home 
NetPCs might come with more mul- 
timedia features, however. Of course, 
many in the computer industry are 
in no hurry to see a $1,000 box be- 
gin replacing full-fledged PCs. 
—Suzanne Kantra Kirschner 


(Digital Safe) 


Iomega 100MB Zip" disks give you the capacity to protect more. 
Learn more about Iomega Zip drives and disks at: www.iomega.com/ZipIdeas 


[5054 SEPTEMBER 1997 


COMPUTERS & SOFTWARE 


Creature Features 


BANDAI'S TAMAGOTCHI, the key- 
chain digital life-form that's all the 
rage among kids here and in Japan, 
is not the only electronic compan- 
ion around. Several new CD-ROM 
titles are bringing the virtual pet- 
rearing experience to PCs. 

In some cases, they're more than 
toys. A new CD called Creatures, 
from CyberLife Technologies of Eng- 
land, has elf-like pets called norns 
that typically live a mere 10 hours 
on your PC, but exhibit such life- 
like behavior that even some scien- 
tists consider them to be, well, alive 
(in some digital sense). That's be- 
cause the norns are one of a new 
breed of virtual companions based 
on artificial intelligence, rather than 


Computer norns are set to take on the Tamagotchi. 


simplistic rules, enabling the virtual | 
pets to “learn” and evolve. | 

Creatures has been a brisk seller ! 
in Europe since last November, and | 
avid fans have afforded the norns ! 
cult-like status, trading them over 1 
the Internet and even *breeding" Н 
them for superior strength andin- ! 
tellect. Mindscape recently began i 
distributing Creatures ($40) in the ' 
United States. The object of Crea- ! 
tures is to hatch the norns, then help. i 


t 


Compaq adds DVD-ROM to its latest 
Presario models. 


DVD’s Homecoming 


ON THE HEELS of the first DVD players 
aimed at replacing VCRs, the first 
wave of home computers with DVD- 
ROM drives instead of familiar CD-ROM 
readers is now here. 

Several new DVD-ROM computers 
are due by late summer or early fall, 
including new versions of Compaq's 
Presario models, IBM's Aptiva series, 
and Toshiba's Infinia line. DVD-ROM 
drives will show up first in high-per- 
formance models costing $2,500 to 
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$3,500, but are expected 
to rapidly work their way 
down the price scale. Sev- 
eral big PC makers, includ- 
ing Apple and Packard 
Bell, have yet to intro- 
duce computers with DVD- 
ROM drives but say it's 
only a matter of time. 
What does DVD-ROM 
in a home PC buy you? 
Not much for now, save for 
the dubious privilege of playing DVD 
movies in your computer. Few DVD-ROM 
titles are available, though many of 
today's multidisc CD-ROM titles, such as 
phone directories and sophisticated 
games, should be on DVD discs soon. 
But DVD-ROM drives can play standard 
CD-ROM discs in the meantime. 
DVD-ROM is a more compelling ad- 
dition in PC-TV combinations, since the 
new drive can serve both as your DVD 
movie player and computer disc reader. 
To that end, Gateway has just intro- 
duced a new DVD version of its Desti- 
nation Big Screen PC.—C.0. 


them survive and reproduce. You use 
incentives to influence behaviors. 
For instance, tickles reinforce healthy 
behaviors, such as eating healthy 
foods, while light spankings discour- 
age dangerous activities. 

The norms are not alone. Fin Fin, 
another artificially intelligent virtual 
pet, hit store shelves this spring in Fu- 
jitsu Interactive's Fin Fin on Teo the 
Magic Planet title. Fin Fin is half- 
dolphin, half-bird.—Matt Richtel 


[HANDS ON | 
Banking Pains 


IT’S BEEN MORE than a year since I 
computerized my checkbook [“Wired 
to the Bank,” June '96] amidst the 
great promise—but also the real grow- 
ing pains—of online banking. Has 
electronic banking matured? Some, 
but neither quickly nor painlessly. 

Two key drawbacks remain. Most 
electronic checks are still paid by a 
processing center that prints and 
mails checks, which typically takes 
four business days—twice as long as 
if I'd mailed them myself, in many 
cases. And the checks such centers 
print still do not record any memo 
field or explanatory information about 
which invoice the payment is for, 
which can confuse the payee. 

There is some progress on the 
speed of payments. The company 
that processes my Quicken checks 
now makes electronic transfers to 
several larger merchants, such as Sears 
and JC Penney, so those companies 
get their money in a day or two (and 
I have more time to pay them). Un- 
fortunately, the acknowledgments 
of these transfers that are downloaded 
into my checkbook do not include the 
merchants' names, so they have to 
be reconciled manually rather than 
automatically marked as cleared. In- 
tuit is investigating the problem for 
its Quicken software. There's still no 
word on adding explanations to elec- 
tronic checks, however. Clearly, there 
is growing left to be done.—C.O. 
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Developing Digital 


SO WHAT DO YOU do with your 
electronic pictures once you snap 
them with a digital camera? Well, 
you can print them with a color inkjet 
printer [“Inkjet Memory Makers," 
СМЕ Aug.], or you can do what you 
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PictraNet lets you process pictures online. 


do with your 35mm film: Have some- 
one else turn them into prints. 

Several companies are offering 
to turn digital snapshots into prints. 
Kodak (www.kodak.com) already of- 
fers that option through Microsoft's 
Picture-It software. Simply choose 
the Print at Kodak option and send 
the pictures via modem. Kodak is 
broadening that approach with its 
new online Kodak Picture Network, 
which by fall will enable you to up- 
load pictures from any digital cam- 
era and receive prints by mail—or 
send prints of your digital images to 
family or friends. 

Fuji (www.fuji.com) is readying a 
similar system called the Fujifilm 
Digital Imaging Service. Kodak and 
Fuji are also experimenting with re- 
tail services that would let you bring 
digital camera memory cards or 
floppy disks into a store and have 
the images converted to prints. 

Such services go beyond tradi- 
tional photofinishers, too. А new com- 
pany called Pictra (www.pictra.com) 
offers a digital processing service 
called PictraNet that lets you up- 
load digital pictures, order prints 
or enlargements, send electronic 
postcards via e-mail, or publish 
photos on a Web site.—C.O. 
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We hope you'll raise a glass to Mr. Jack Daniel sometime in September. As we see it, you have 30 days to choose from. 
THIS SEPTEMBER marks Mr. Jack Daniel's 
151st birthday. Or maybe, as some say, 

his 147th. 


The exact date of our founder's birth remains 
a mystery to this day (folks weren't too good 
at keepíng records їп those days). Some їп 
Lynchburg say he was born in 1850, = 
others claim it was 1846. While по {J 
one is exactly sure just when Mr. Jack h | 
was born, those who enjoy a smooth {m 
sippin’ Tennessee Whiskey, we 
believe, are mighty glad he was. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 
Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 


Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


WE WON THE AWARD. 


BUT YOU TAKE HOME THE PRIZE. 


SIERRA WINS INTELLICHOICE? AWARD FOR 
THE BEST OVERALL VALUE IN ITS CLASS. 


The GMC Sierra has just added an important honor to its stable. The IntelliChoice award* is 
particularly meaningful because it's based on the true value of a pickup: the cost of owning it for 
five years. Purchase price, depreciation, insurance, maintenance, fuel costs and more were all 
calculated. And our Sierra was judged best in its class. Combine that award-winning value with 
the strength, power and style of a Sierra, and you'll know why it's the thoroughbred of pickups. 

To learn more, contact www.sierra.gmc.com or 1-800-GMC-8782. 


EN 


к" COMFORTABLY 


GME IN COMMAND" 


“IntelliChoice Inc., Campbell, CA, The Complete Small Truck Cost Guide™, 1997, www.intellichoice.com, Sierra C1500 extended cab, full-size pickup class. 
©1997 GM Corp. All rights reserved. GM, GMC, Sierra and the GMC logo are registered trademarks of General Motors Corporation. Buckle Up, America! 
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Drive-Through Gas Station 


IMAGINE FILLING your car’s gas 
tank without leaving your seat. At 
Shell Oil’s new Smart Pump filling 
station, you can get that kind of ser- 
vice—without having to wait for an 
attendant. 

Here’s how it works: You pull up 
next to an ATM-like console, turn 
off the engine, and unlock your fuel 
tank door. The console slides toward 
your car window, so you can select 
the fuel and swipe your credit card. 

Meanwhile, an electronic tag on 
your windshield tells the Smart 
Pump what side your tank is on, 
and roughly where it is located. 

The pump's robotic arm then 
uses a built-in vision system to 
align itself precisely with the fuel 
tank door. A suction cup opens the 
door, and a nozzle engages with a 
special cap that then replaces your 


vehicle's original 
gas cap. 

This system 
won't work for every 
car. Corvettes and 
Miatas have gas caps 
in unusual locations 
that the robot can't 
reach, and many 
cars have fuel tank 
doors that must be 
unlocked manually. 
But more than 95 
percent of the vehi- 
cles built since 1986 £ 
will be able to use 
the automated fill- 
ing station, accord- 
ing to marketing 
manager Owen 
Williams of International Submarine 
Engineering, a Vancouver-based 
company that designed the Smart 
Pump for Shell. A prototype has 
been operating in Sacramento, Cali- 
fornia, since February. 


Fueling 
Robot 


PREVIEW DRIVE 
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The robot gas station uses an optical sensor to locate the cap, and a 
robot arm with a suction cup opens the fuel filler door. 


Despite the automation, a fill-up 
at the Smart Pump is expected to 
cost more than self-service, but 
Shell claims it will reduce the time 
spent at the pump to less than 2 
minutes.—Dawn Stover 


Ultimate Altima? 


NISSAN'S NEW ALTIMA is an evolutionary sedan with a 
decidedly more confident and rakish persona than the soft 
and curvaceous model it replaces. 

The 1998 Altima shares the same basic platform as the 
original, but benefits from a 20 percent increase in plat- 
form rigidity and a retuned suspension, for smoother ride 
and handling. Its 16-valve 2.4-liter engine has been re- 


tained, but this four-cylinder 150-horsepower powerplant 


Nissan's '98 Altima features 


a stiffer body structure 
EP 
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now offers more usable horsepower at lower rpm, and you 
can feel it. Both the front and rear of this car display a 
more aerodynamic form and aggressive stance. Its track is 
1.6 inches wider. Overall length, width, interior, and trunk 
volume have all grown. 

It's easy to appreciate the new Altima's many interior 
refinements and the array of handy cubbies found through- 
out. Less enamoring is its shifter, which seems a bit too tall 
for a natural feel. With an all-new instrument panel, easy-to- 
manipulate controls, de-powered Generation II front airbags, 

and standard CD (in some models), however, being 
pleased with your surroundings isn't too tough. 
The Altima SE sedan proved quite a capable 
performer during our stint behind the wheel, 
delivering a fun and spirited ride on high- 
\ ways and mountain roads alike. The 1998 
Altima XE, SE, and upscale GLE are priced 
from $14,990 to $19,890, some $1,000 
less than their predecessors.—Ron Cogan 
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Lighter and Brighter 


ISUZU'S RODEO HAS RECEIVED its first complete makeover 
since the sport-utility vehicle was introduced in 1990. You 
may recognize the old door handles, but not much else. 

The 1998 Rodeo is 2.4 inches wider than its predeces- 
sor—too wide for Japan's narrow streets, but less constrict- 
ing for American families. The overall length hasn't 
changed, but the wheelbase is 2.4 inches shorter to create 
room for the spare tire mounted under the cargo area. 

Some buyers, however, think that a spare mounted on 
the back door makes a vehicle look more rugged. “Spare 
tire location is a huge issue," says Isuzu SUV brand man- 
ager Steve Kerho. So Isuzu decided to satisfy everyone by 
offering both tire-mounting options. Well, almost everyone. 
Buyers who want to swap the standard 16-inch P235 tires 
for larger ones will find they don't fit in either location. 

Engaging the 4WD system is now as easy as pushing a 
button on the instrument panel, although Isuzu kept the 
manual lever for the low range, which should help to satisfy 


off-roading enthusiasts who are in need of a gearshift fix. 

Perhaps the biggest change is a 285-pound weight loss 
that has shaved 2 seconds off the Rodeo's zero-to-60 accel- 
eration, to 9.6 seconds. To achieve that, you'll need the V6 
powerplant, a 3.2-liter 24-valve four-cam that produces 
205 horsepower at 5,400 rpm. The new inline 2.2-liter 
four-cylinder won't take you above 95 mph without a 
strong tailwind. Price: not yet set.—D.S. 

The 1998 Isuzu Rodeo offers a 


choice of a door-mounted or under- 
mounted spare tire. 


BMW's Technology 
Cruiser 


WHEN RUMORS surfaced that 
BMW's motorcycle division was 
working on a secret cruiser project, 
the idea seemed too unlikely to be 
true, bringing to mind unpleasant 
visions of a Harley crossed with a 
boxer touring bike. 

It turns out the Bimmer people 
really did have a cruiser up their 
sleeve, a distinctive two-wheeler 
that succeeds aesthetically by being 
true to its own Teutonic self. 
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Sleek styling and in- ` 


novative technology 
mark BMW's new... 
R1200C cruiser. Сэ, 


The R1200C uses an 1,170cc ver- 
sion of BMW's four-valve new-series 
boxer engine, majorly retuned to 
produce 72 foot-pounds of torque at 
3,000 rpm and a peak of 61 horse- 
power at 5,000 rpm. A third-genera- 
tion Bosch Motronic electronic en- 
gine-management system provides 
crisp throttle response. 

When the road sign says curves 
ahead, most cruiser riders are wise 
to back off on the gas. Here's where 
the BMW can dive right in, its capable 
chassis taking the turns in stride. A 
lot of this competence is owed to the 
unique Telelever, an A-arm front 
suspension system that soaks up 
bumps without diving excessively 
during braking. The standard Bim- 
mer cruiser sells for $12,990. 
—Stuart F. Brown 


Looking Back 


A DEVICE developed to prevent 
crumpled fenders may end up help- 
ing save kids' lives. At least that's the 
hope of Mercedes engineers who 
have developed a sonic detection sys- 
tem aimed at telling the driver how 
close he is to the bumper of the car 
ahead or behind. 

Although the device, standard 
on S-Class coupes and optional on 
S-Class sedans, is designed mainly 
for tight parking, it also can detect a 
small child at the front or rear, out 
of the driver's sight. 

The Parktronic system uses high- 
frequency sound waves to sense ob- 
jects. Small receiver-transmitters 
emit ultrasound waves inaudible to 
humans and animals and signal the 
return via light-emitting diode dis- 
plays on the dash. When the driver 
backs up, a second display is visible 
in the rearview mirror. In addition, a 
warning tone alerts the driver within 
10 inches of contact. —D.M. 
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DISH NETWORK DOES IT AGAIN! 


MORE TV 
LESS MONEY 


Once again, the DISH Network has broken the price barrier! Join the DISH Network now and enjoy America's 
Top 40" programming, including The Disney Channel, for a rock bottom $19.99 a month! That's right, NO ANNUAL 
SUBSCRIPTION REQUIRED! With 40 of your favorite channels for less than $20 a month, 
dH you'll save big over cable and other satellite TV providers. 


And your program savings over cable will quickly pay for your complete system at only 
DIRECTV: $199. Then you'll continue to save and relish the most advanced TV entertainment 
system on the planet with crystal-clear, digital video and crisp, rich audio normally 
only found on CDs. 

We also offer system upgrades with a UHF remote where you can even 
operate your system through walls and other obstructions. These systems 

also deliver a host of incredible features and capabilities cable and other 
satellite TV systems can’t begin to match. And these advanced 
ies (JNA ЫШ ДЕ ار ارا‎ systems allow you to add a second, inexpensive receiver so you 
can watch different satellite TV channels on separate TVs for 
Per channel cost based on published prices as of 5/997. а small monthly access fee. 

Premium movie services are also available in a multichannel format including HBO/HBO Family (6 channels), 
Cinemax (3 channels), Showtime (3 channels), The Movie Channel (2 channels), FLIX and Sundance 
Channel — all at incredibly low prices! So if you're tired of cable constantly raising your rates and want 
more versatility, more choices, more service and definitely more value, call DISH Network today! 


Your Only Single Source For Satellite TV! 
One Call Does It All: ED 6555] 


1-800-333-DISH 


PRIMESTATO 


30-Doy Moneyback Guarantee Nothing Else Compares” 
http; Ке ааа сот 

Al pices, packages and programming subject to change without notice. Local and state sales taxes may apply. Programming is avaiable lor single family мейде located in he continental United States Al DISH Network programming, and any 
other services that we prove, are subject o the terms and conditons of he Residential Customer Agreement, which is avaiable upon request. Broadcast Networks are ony aval to customers in those areas not served by оса network affiates. 
Brees do not nce alan оорго and day guarantee does costs to or om the customer and apples to direct sales опу. Al receivers must be connected toa phone ine, Offer by DISH Factory 
Direct Corporation. DISH Network is a trademark ot ‘Corporation. DIRECTV® s a regsiered ОРЕСТ кс. a und ol Hughes Cecrones Corp 0958 s a regere rademark ol US Sale Broadcasting 
Cope hc PAMESTA s a gane eve mark ot PRIMESTAR Partners. LP. ESPN and Е5РМ2 programming subject 1o change and blackoutrestrictons, and is lcensed and conmercal use. ESPN, ESPN2 and 
are registered trademarks of ESPN, Inc. СОвлеу. HBO. ae service marks of Time Warner Entertainment Tp Stewie, The More Сыл te FL ae servos marts c Shown Inc, a 
Yocom bom бийик Оте aed Sundance T Sundance LLC. authorized user MTV: Music Television, УН! Music First, Nickelodeon Nick at Nie and Nick at Мае TV Land are trademarks 
МТУ Networks, a division of Viacom international Мем, САМ Нега Мена TBS Superson ard TNT are trademarks of Turner System. Inc. The Family Channel and The Family Channel одо design are 
registered service marks of Intemational is a registered trademark of Home Shopping Network, inc. Al other service marks and trademarks | thei respective Channel costs 


Entertainment, Inc. Home Shopping Network. 
based on the folowing packages. DISH Network America's Тор 40, DIRECTV Total Choice™, PRIMESTAR PRIME Vaiue™ package, 0558 Basics, as of 5397. Channels per package may vary. 
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DRIVING SUBARU'S NEW sport-utility vehicle is as effortless 
| as driving a car. But that shouldn't come as a surprise to 
anyone because, technically, the Forester is a car. The Envi- 


PREVIE 


IVE 


The 2.5-liter four-cylinder engine uses Subaru's horizon- 
tally opposed design, giving the Forester a low center of 
gravity. The 165-horsepower engine is so quiet you can oc- 
casionally hear the air conditioner's compressor cycling on 
and off, a sound reminiscent of Darth Vader's exhalations. 


Although the Forester has 
an ample 7.5 inches of ground 
clearance, climbing in and out 
of the vehicle is no stretch. 
Headroom inside the vehicle is 
sufficiently abundant, but leg- 
room in the rear seat is cramped. 

The new hybrid uses the same 
all-wheel-drive system that's 
found in Subaru's popular sta- 
tion wagons. 

The Subaru Forester isn't 
made for serious off-roading, 
but the lack of amenities like a low-range 4WD is what 
keeps the vehicle's base price under $20,000.— D.5. 


| ronmental Protection Agency " 
classifies the Forester as a small mme 

station wagon and on that basis, 
it meets the safety, emissions, 
and fuel-economy standards set 
for passenger cars. 

Like the Toyota RAV4 and the 
| Honda CR-V, the Forester com- 
bines a car chassis (which is bor- 
rowed from the Impreza) with the 
boxy look of an SUV. An exagger- 
ated grille and extra candlepower 
give the Forester a truck-like 
face, but the vehicle's ride has none of the harshness or vibra- 
tions that are associated with traditional truck-based SUVs. 


Subaru's Forester is part station wagon, part utility vehicle. 


Run out of shaving cream? 
We’ ll take care of ії. 


It happens to everyone. You're in a strange town. The stores are 
osed. And your shaving cream is everywhere but on your face. 
Don't worry, we'll take care of you. If you need shaving cream, a razor, 
comb, toothpaste or toothbrush anytime during your stay, we'll 
provide it free. 24 hours a day. It's just another way we're making 


every Holiday Inn 


On the way. 
800-HOLIDAY www.holiday-inn.com 
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FORGET ABOUT FOUR-WHEEL drive. How about one-wheel 
drive? That's the real genius of the much-anticipated Mer- 
cedes-Benz M-Class sport-utility vehicle, the ML320. 

Mercedes' new SUV has other virtues—good ride quality, 
exceptionally solid construction, sophisticated electronics, 
and enough power from the first-ever Mercedes V6 to pro- 
vide surprisingly brisk acceleration, despite a curb weight 
that tops two tons. 

But the ML320's new full-time four-wheel drive traction 
control is what sets it apart from the SUV mainstream. In- 
stead of locking differentials, the M-Class uses open differ- 
entials governed by Mercedes’ 4-wheel electronic traction 
system (4ETS), originally introduced in the company’s 
sedans and adapted for four-wheel drive. 

Linked to the vehicle’s antilock brake sensors, 
the system is designed to detect slippage at one 
or more wheels. When a wheel begins to spin, 
the system automatically applies braking to 


The sleek enveloj 
M-Class is a veneer on its 


that wheel, thus applying engine torque only to the wheels 
with grip. In ordinary operation, the torque split is 50-50 
front-rear, but as long as even one wheel continues to pro- 
vide grip the vehicle can keep moving. 

With a projected base price of $35,000, and an exten- 
sive collection of standard comfort/convenience features, 
the ML320 stacks up as a vehicle that will raise the ante in 
four-wheel traction technology. But if that’s not enough, a 
V8 version will join the lineup in 1998.—Tony Swan 
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dependently owned and/or operated. 
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NextLevel says its 4DTV will 


also receive DigiCipher clearly. As 
in the past, viewers on the East and 
West coasts may need a larger dish 
for good reception. The company 
also notes that the receiver is HDTV- 
ready. Included is a high-speed data 


Digital for Big Dishes 


THE ATTRITION rate for pioneers 
can be high, according to an old 
maxim. But the early adopters of 
analog C-band satellite TV re- 
ceivers don't have to pull ar- 
rows from their backs any- 
more. They'll soon be able 
to get digital video and audio 
signals like those available 
to such small fixed-dish sys- 
tems as DSS and EchoStar. 
Meanwhile, the C-band folks, 
with their large, moveable an- 

tenna systems, will still enjoy the 
advantage of tuning into any TV 
satellite to receive programming, in- 
cluding raw network feeds. 

Recently, NextLevel Systems, a 
division of General Instrument, be- 
gan offering its 4DTV receiver, which 
can handle both digital and analog 
transmissions from C- as well as Ku- 
band satellites. Like DSS or EchoStar 
receivers, the 4DTV has an MPEG- 
2 decoder to display the compressed 
digital signal from the satellites. In 
adding digital transmissions to those 
that analog systems already receive, 
4DTV owners will be able to choose 
among some 500 channels. 

The 4DTV receiver (about $1,000) 
controls an actuator to rotate the 
dish antenna toward the desired satel- 
lite. Programs can be selected and 
the dish set in motion from an on- 
screen, one-week programming guide. 
Besides unscrambled free analog and 
digital programs, 4DTV owners also 
will be able to receive analog programs 
that are VideoCipher scrambled, and 
encrypted DigiCipher digital tele- 
casts, For the VideoCipher pay-per- 
view and subscription programs, 
4DTV owners will need a plug-in 
VCRS interface (about $200). 


work with existing antennas and low- 


noise block downconverters. Dishes 
as small as 7.5 feet should be ade- 
quate throughout much of the con- 
tinental United States. If you re- 
ceive a sparkle-free VideoCipher 
signal now, you should 


port that could accommodate a fu- 


digital HDTV to analog for display 
on an NTSC television. The same 
port may also be able to provide 
Internet access in the future. 
—Stephen A. Booth 
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Big, old C-band satellite TV 
dishes can now get digital sig- 
nals with a 4DTV receiver. 


Doomsday Deferred 


CURFEW SHALL not toll for your VCR or 
TV come midnight December 31, 1999. 
That's despite what you might have 
heard about potential chaos from elec- 
tronic devices misinterpreting a cen- 
tury's worth of dates because the first 
two digits of the year are assumed. 
When it comes to distinguishing 
between 1900 and 2000, for example, 
VCRs may be smarter than computers. 
So there's no need to worry that your 
VCR won't begin recording at the pro- 
grammed time while you're partying 
into the 21st century. According to 
a Poputar Science survey of consumer- 
electronics manufacturers, January 1, 
2000, will be nothing more than another 
New Year's Day to the typical VCR. 


Surveyed VCR makers say they fac- 
tored in the millennium years ago. 
Most VCRs manufactured after 1992 
use a four-digit year timer, so they 
won't mistake the 21st century for the 
20th. Manufacturers say the earliest 
four-digit timers were programmed 
through at least 2010. VCRs of more 
recent vintage have calendars that 
will be good through 2036, and in 
some cases for the entire century. 

Most pre-1992 VCRs program within 
a 30-day time frame, so they're not 
affected by changes of year. The mini- 
mum life of a VCR is seven to 10 years; 
many last as long as 15, according to 
JVC. Time/date stamps on camcorders, 
TVs, and other devices won't be 
affected, either: The stamp is set by 
the four-digit counter.—S.A.B. 
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Here it is... 


the newest magazine that 
gives you all the latest info on 
the absolute coolest stuff... 
weh tv, cell phones, extreme 


wear, making money, fitness 
equipment, cars, home 
theater, the works! 


Get It Now! Call 
1-888-77-VERGE 
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Long-Range Cordless 
with Better Coverage 
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CORDLESS PHONES using the ! 
900MHz frequency have been around | 
for a while and are undoubtedly a | 
big improvement over older models | 
that operated on the 46- to 49MHz Н 
bandwidth, where interference was ! 
prevalent. Under ideal conditions, а ! connections. 
900MHz phone using a spread-spec- ! 
trum transmission technique that { 
helps avoid signal interruption may | 
have a range of 3,000 feet. The range | 
of older cordless phones is measured ! 
in hundreds of feet. | 
Panasonic's new KX-TCS970 i 
cordless phone [What's New, April] ! 
operates on the 900MHz band and  : 
also employs spread-spectrum tech- | 
nology. But this phone takes an ad- А 
ditional stride forward, employing ! 
two antennas to send the signalto | 
the handset. This design effectively | 
eliminates dead spots, where the { 
signal disappears or fades. i 


The phone’s ability to 
scan automatically through 
32 channels and pick the 
clearest one also helps 
keep the signal clear. In 
our hands-on evalua- 
tion, the $350 phone 
worked as advertised, 
delivering sound 
quality equal to what 
you'd get over wired 


Before you spring 
for a cordless phone like 
this one, however, you may 
want to mull over the handset 
design. Petite, and featuring a 
flip-down lid that permits access 
to the keypad, the handset mim- 
ics the look of a cellular phone. 
This setup suits the quick, on-the- 
run calls for which a cellular phone 
is perfect; in a house phone, how- 
ever, the design is not quite as co- 
pacetic. For openers, wedging the 
handset into the crook of your 
neck, as you can with larger hand- 
sets, is impossible. And the non- 


Dual antennas increase 
а of this 
is phone. 


retractable antenna has a tendency 
to get in the way, particularly if 
you're lying on a couch with your 
head on a pillow. In some respects, 
this phone is a house phone that 
really wants to be a mobile phone. 
If you have a big backyard, it may 
be just the thing.—F.V. 


A Fix for Satellite TV Recording 


THE FIRST WAVE of digital VHS (D-VHS) videocassette 
recorders is arriving. These machines are aimed primarily 
at satellite TV owners who want to record digital programs 
for later playback. Prior to D-VHS, you could record 
programs on a standard VHS VCR, but upon 
playback you would sacrifice the high video 
resolution and CD-quality sound afforded 
by the digital signal. 

The first D-VHS recorder, made by 


JVC, comes boxed with a satellite TV „р 


receiver from EchoStar. The НМ- 
DSR100, as it is called, also plays 


The JVC/EchoStar satellite 
TV recelver/recorder lets you 
tape programs digitally using 
the D-VHS format. 
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standard VHS tapes. In the D-VHS standard mode, as much 
as 7 hours of programming can be stored on a single D-VHS 
tape. The machine, priced at $949 ($999 with the 18-inch 
dish), includes a V-chip, which allows parents to control the 
programming available to children through a rating system. 
A port may be used for a not-yet-developed connec- 
tor, which would allow you to transfer video digi- 
tally to a computer with a similar port. 
Hitachi, meanwhile, is ready to ship its 

own stand-alone D-VHS model, the VTDX- 

815A, priced at $600. The Hitachi machine 

is designed to work with DSS satellite TV 

gear. A digital connector links the two ma- 
chines. The big problem is that the two D-VHS 
versions are incompatible, so a tape recorded 
on the Hitachi machine will not play back оп 
the JVC/EchoStar D-VHS VCR. That's because the 
EchoStar and DSS satellite TV system use different 
video-compression methods: EchoStar works with 
MPEG-2, while DSS uses a system called enhanced 
MPEG-2. The standard MPEG-2 system is also used 
in computers and DVD players.—F. V. 
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TELL YOUR BUDDIES YOU JUST GOT 
A 4,100-LB. POWER TOOL. 


The right tool for the right job. That's the Toyota T100 Xtracab truck. With its 190-hp V6 engine 
this full-size workhorse has more standard towing and payload capacities than Ford and Dodge: 
Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 


with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 
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Ilove what you do for me 


THIS 3.3 FT. CABLE AND LENS ARE ATTACHED 
TO THE DIGITAL CAMERA THAT GIVES YOUR PC 
e. WHOLE NEW OUTPUT! 


[But to see 
the complete 
versatility 
and unlimited capabilities 
of this amazing 
digital camera 


M 
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you'll just have to go 
to your 
Minolta dealer.) 


Only the Dimáge V 
has all of these features: 


640x480 resolution. 
1.8" color LCD finder/monitor. 
Macro focus. 

Compact, portable size. 

Built-in flash. 

‘Adobe Photo Deluxe software. 
Unlimited image capacity on 
removable SmartMedia™ 
Everything you need for 

PC or Macintosh" computers. 
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Minolta Presents s аа 
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LImegec V 
pr поз) Боке араке contact: Ed ed AFFORDABLE DIGITAL a IB MIN ОША 


1-800-528-4767 Toll Free Photofax 
fax-back number 24 hours/7 days 
www.minoltausa.com 
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DCC Revisited 


THE DIGITAL D-VHS video recorders 
recently introduced by EchoStar, 
Hitachi, JVC, and Thomson now 
have competition—from an 8mm 
tape format. No, Sony didn’t start 
this format war. The challenger this 
time is Philips, the Dutch electron- 
ics giant, with a 7-hour digital recorder 
called DigiMax that is an adaptation 
of its defunct Digital Compact Cas- 
sette (DCC) technology. 

When last seen, DCC was a 
closeout item at Radio Shack stores. 
The deck recorded music digitally 
on tapes similar to analog compact 
cassettes, and remained backward- 
compatible with listeners’ music 
collections by playing analog tapes. 
The digital signal was recorded in a 
series of super-thin parallel tracks 
alternating back and forth along the 
length of the tape. 

DigiMax works similarly, though 
it uses Travan and PC-industry stan- 
dard QIC backup tape cartridges in- 


stead of 72-inch audio compact cas- 
settes. The system was developed 
jointly with U.S.-based Verbatim and 
Exabyte, maker of Eagle tape drives. 

According to Philips, the system 
shunts back and forth along the tape 
24 times to create some 192 tracks 
organized in eight-track groups. This 
enables DigiMax to store 13 gigabytes 
of data on the tapes, compared with 
the 1GB capacity now achieved by 
PC backup. By using MPEG-2 video 
compression and constantly varying 
the tape speed to record data at rates 
of 4 to 16 megabits per second, 7 
hours of DVD-quality video can fit 
on a single cassette, Philips says. 

The company contends that 
recordable DVDs won't be able to 
achieve such capacity when they 
become available later this year. 
So-called DVD-RAM is good for 
only 2.6GB per side—about an hour 
of video—and is expected to cost 
$800 to $1,000 for recorders and 
$60 per disc. Philips says its Digi- 
max machines will cost $500, and 
$20 per tape cartridge, when they're 
launched this fall.—S.A.B. 


Better-Sounding Tapes 


WITH ALL THE talk about digital for- 
mats, it's easy to forget that a lot of 
people are still listening to old reli- 
able analog audio tapes. Over the 
years, various noise-reduction tech- 
nologies—most commonly Dolby 
B—have been used to reduce tape 
hiss and improve fidelity. Now, a new 
technique developed by Pioneer 
called the digital processing system 
(DPS) promises to make tapes sound 
even better. DPS converts the analog 
music signal into a digital equiva- 
lent. When they are expressed digi- 
tally, the music and the background 
hiss can be separated easily. Filters 


then effectively eliminate the hiss. 
Adjustments are also made to the 
treble frequencies and the sound 
level. The signal is then reconverted 
to analog for playback. 

Dolby B offers 66 decibels of 
noise reduction while DPS provides 
90dB, says Pioneer. Dolby C and 
Dolby S, two other noise-reduction 
systems in use, offer noise reduc- 
tions of 73- and 75dB, respectively. 
DPS is now available as a feature in 
Pioneer's CT-W616DR cassette deck, 
priced at $300, but the technique 
will become more widely available 
in the coming months as other 
makers of audio gear begin to 
license the technology.—F. V. 
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Popular 


Now clearing out your 
picture files doesn't mean 
throwing out. Scan those 35mm 
or Advanced Photo System* 
shots on the new 
Dimage Scan Dual. 
After you're finished eyeballing 
the 8 million pixels resolution, 
you can e-mail your shots, 
design with them or use them 
any way you want on your PC. 
And all for a price that won't 
trash your budget. 


"Advanced Photo System scanning requires optional adapter. 
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Scan Dual 
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Automated Blinds 


WINDOW BLINDS made from 2-inch- 
wide wooden slats began appearing 
in American homes during World 
War I. Though the slats have shrunk 
since then and are now made from 
aluminum or plastic, two nagging 
problems remain: Today's blinds are 
just as likely to collect dust and hang 
lopsided as were their predecessors. 

А few companies offer a solution 
to both problems—blinds that are 
sealed inside the window. They never 
need cleaning, and they always hang 
straight. And now a refinement adds 
a deft new touch: full automation. 
Instead of cranking a knob, you sim- 
ply touch a switch to open or close 
the blinds. And there are no moving 
parts to break down. 

The new blinds are operated by 
static electricity, which is controlled 


by an electrical switch in your home, 
explains inventor Larry Silverberg, 
a professor of mechanical and aero- 
space engineering at North Carolina 
State University in Raleigh. The 
amount of electricity required is 
smaller than the charge that can 
build up on a doorknob. 

The first automated blinds should 
be available by Christmas and will be 
aimed at office buildings, hotels, and 
hospitals. Residential applications 
may not be far behind. Automated 
blinds would be especially useful for 
doors and skylights, and for rooms 
with many blinds. “Му family room 
has 15 blinds,” says Silverberg. “It’s 
quite a job to close them all.” 

The new window blinds are not 
expected to cost any more than con- 
ventional blinds and windows. The 
only significant disadvantage to in- 
window blinds is that they cannot 
be drawn up toward the top of the 
window.—Dawn Stover 


Live wire (static electricity) 


Staple 


absorbing 
material 


Ladder 


Glass 


Slat 


These prototype window blinds open 
when static electricity Is applied, as 
the half-inch-wide aluminum slats are 


attracted to the window's Insulated 
glass. When the electricity is turned off, 
the slats collapse into the closed position. 


Spy on the Kids 


THE MOVERS have taken the furni- 
ture and the dog is waiting pa- 
tiently outside, ready to relocate 
to the new digs. One thing left 
to remove from 
the house: the 
security sys- 
tem. Grab a 
crowbar? Not if 
you have the 
professional- 
grade wireless 
Honeywell 
Home Security 
System, which 
installs and 
dismantles in less than an hour. 
In addition to detecting intru- 
sion, fire, and power outages, the 
system adds other neat features, 
including a "latchkey" function 
that will tattle on little Johnny if 
he gets home too late to disable it. 
An advanced version lets you 
automate many household func- 
tions. With a Windows 95 PC, you 
can program everything from light 
dimmers to the stove. You can even 
set motion sensors to alert you 
when, say, the mailman arrives. The 
computer logs every event—a use- 
ful way to ensure uninvited guests 
aren't snooping around outside. 
The system, available at Sears, 
requires no outside monitoring 
company. During an emergency, 
it calls two preprogrammed phone 
numbers and explains—in a com- 
puter-generated voice—the situa- 
tion: which door has been opened, 
where the fire was detected. 
The $399 basic system includes 
a control panel, two door/window 
sensors, two light modules, and a 
keychain remote (range: 800 feet). 
The $599 PC system adds an appli- 
ance module and software and 
cables. Other sensors are available 
separately.—William б. Phillips 


With a CD, a security 
system adds home 
automation, 
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Heat Pumps and 
the Ratings Game 


HOW DO YOU compare the effi- 
ciency of one heat pump with that 
of another? Two common measure- 
ments are available: the heating sea- 
sonal performance factor, or HSPF, 
which tells how much heat you get 
for the amount of electricity con- 
sumed; and the seasonal energy 
efficiency ratio, or SEER, which 
describes the same for cooling. 

But these yardsticks merely mea- 
sure how efficiently the heat pump 
heats or cools air. New technolo- 
gies enable heat pumps to conserve 
more energy by shuttling excess 
heat to water heaters—in effect, 
providing free hot showers when 
the units are in the cooling mode. 

For that reason, manufacturer 
Nordyne has created two totally 
new ratings: the combined cooling 
performance factor, or CCPF, and 
the combined heating performance 
factor, or СНРЕ To calculate the 
CCPF, for example, Nordyne adds 
the amount of cooling supplied to 
the amount of domestic hot water 
supplied, then divides this number 
by the amount of energy consumed 
for cooling and water heating. The 
company's two-ton Powermiser sys- 
tem, says Nordyne, has a CCPF of 
9.6 and a CHPF of 6.7. 

The Air-Conditioning and Re- 
frigeration Institute, which pub- 
lishes a directory of units and their 
performance figures, already accepts 
the new ratings. But the measüre- 
ments will be useful to consumers 
only if other manufacturers adopt 
them, too. Lennox, which also of- 
fers a heat pump system that pro- 
vides summertime hot water, has 
no plans to use the ratings, says en- 
gineer Tom Carr. Instead, Lennox 
estimates potential energy savings 
in dollar amounts. “We think the 
ratings add confusion" to the issue, 
says Carr.—].A.G. 
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Not just big, but full, rich, and lifelike. It's the Bose’ Wave® radio. Small 
enough to fit just about anywhere, yet its patented acoustic waveguide speaker 
technology enables it to fill your room with high-fidelity stereo sound. There's 
a credit card-sized remote control, too. You truly have to hear the Wave radio 
to believe it. It's available directly from Bose 


or 
just $349. Call us toll free, and find out just -BOGE 
Better sound through research « 


how big a radio can really sound. 


Please specify your color choice for the Wave radio: Pearl White DGraphite Gray 


Ask about ua. La AM 
our interest-free ‘Name (Please Print) Dayume Telephone Evening Telephone 
six-month Mes 
payment plan. — — = = 


Call 1-800-845-BOSE, ext. R4998 


(Or mail to Bose Corporation, Dept. CDD-R4998, The Mountain, Framingham, MA 01701-9168, or fax to 1-800-862-BOSE (1-800-862-2673). Ask about FedEx” 
delwery. installment payment plan option s net to be wed n combination with any other offers: Price andlor payment plan аге subject to change without notice, 


New SOLO! 


Escort" Performance 
The all-new cordless SOLO® radar and laser MORE FEATURES 
detector is a revolutionary new design — and now Powered by 2 AA batteries (or an optional 
you can test drive SOLO for 30 days at no risk. — power cord), SOLO is the first detector that lets 
MORE PERFORMANCE you customize its operation. In June 1997, Motor 
Unlike ordinary detectors, ultra-compact Trend exclaimed “Solo wins big points for 
SOLO provides a remarkable combination of long having the industry’ first onboard computer." 
range warming on all radar bands and laser, with TAKE A TEST DRIVE 
minimized false alarms. The secret is Digital New SOLO is the most advanced cordless 
Signal Processing, one of dozens of patented detector in the world, Try SOLO in your car for 


technologies we've developed at ESCORT. 30 days with a money-back guarantee. Call today. 
Also Available Call Toll-Free 
If you prefer a corded 1-800-433-3487 SOLO $199” 
-— pe fal ашта m Optional Power Cord $29% 
ап. i Plus shipping and handli 
паи ESCORT „куче 
value at à lo 


L 30-day Money Back Guarantee 
One Escort Drive « Cincinnati OH 45249 
> Department 201697 
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GRAND PRIZE 


Win a 1997 Harley-Davidson’ Fat Boy” 
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OTHER PRIZES INCLUDE: 
*10 Black Leather/Flannel 
Skil Logo Varsity Jackets 
| *50 Skilsaws 
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THE LEGEND KEEPS BUILDING, 


To enter, look for the display at your 
nearby hardware store or home center, 
visit www.skiltools.com, 
or fill out the entry blank below. 


OFFICIAL RULES-NO PURCHASE NECESSARY 
1. Complete an official entry orm, or on a plain 3-1/2" x 5" postcard, hand print 
your name, address, zip code, telephone number and the words “SKIL SWEEP- 
STAKES’. Each entry must be mailed separately to SKIL SWEEPSTAKES, PO. Box 
464, New Milford, CT 06776-8484. Entries must be received by 1/7/98. 
2, Grand prize (1): А 1997 Harley-Davidson Fat Boy (Est. retail value $18,400); 
First Prizes (2): Weber Summit 450 Grill (Est. retail value $2,400); Second Prizes 
(10): Skil Varsity Jacket (Est. retail value $350); Third Prizes (60): Skil Circular 
‘Saw (Est. retail value $50). Winners will be selected in a random drawing from 
among all entries received. Drawing will be conducted by CCM, whose decisions 
are tinal. Odds of winning are dependent upon the number of entries received. All 
prizes will be awarded and winners will be notified by mail. Taxes are the respon- 
sibility of the winners. Winners may be required to execute an affidavit of eligibility 
and liabilty/publicity release within 14 days of notification. Entry constitutes 
permission to use winners names and likenesses for promotional purposes 
without further compensation, except where prohibited by law. 
3. Sweepstakes open to residents of the U.S. who are 18 years of age. except 
‘employees and their families of S-B Power Tool Co., their wholesalers, distribu- 
lors, retailers, TIMES MIRROR, their affiliates, subsidiaries, promotional and 
advertising agencies. This ofer is void wherever prohibited 
4, For a list of winners, available after 2/15/98, send a stamped, self-addressed 
envelope to: SKIL WINNERS, c/o CCM, 470 Park Avenue South, New York, NY 10016. 
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I Can't Believe 
It's Not Wood 


WHEN HOMEOWNERS need to re- 
place entire windows, they often opt 
for vinyl frames, because the mater- 
ial is relatively inexpensive and can 
be extruded to an exact shape and 
size. But vinyl expands and contracts 
from temperature swings more than 
wood does, which can result in cracks. 
Now, however, a growing number 
of extruded wood-based materials 
available for windows and doors 
retain the best properties of both 
wood and vinyl. 

Two years ago, Andersen an- 
nounced it would make custom re- 
placement windows out of Fibrex, 

a combination of wood fibers and 
resin. The Bayport, Minnesota, 
manufacturer now has about eight 


showrooms across the country that 
offer Fibrex in a product called Re- 
newal. Like vinyl, these Renewal win- 
dow frames are extruded with the ex- 
terior color the homeowner chooses, 
so they never need painting. 

Now another firm, Eaglebrook, 
has begun producing a similar wood- 
like material. Made of two-thirds de- 
hydrated wood fibers and one-third 
recycled high-density polyethylene, 
Durawood EX can be sawn, drilled, 
and painted like wood. When ex- 
posed to moisture, however, Dura- 
wood EX resists decay better than 
wood does. 

The Chicago-based company has 
begun negotiating with window and 
door manufacturers; price compar- 
isons with solid wood windows are 
not yet available. Homeowners may 
also soon see Durawood EX in the 
shape of architectural moldings and 
deck planks.—J.A.G. 


Washing Town 
THE LATEST news about conventional 


can tumble through a relatively 
small amount of water. In addition, 
a sensor enables the washer to auto- 


washing machines: They're not in matically adjust the amount of 
Kansas anymore—at least, not in water needed for each load. The 
Bern, Kansas. Last summer, 102 fam- Neptune product is one of several 
ilies in this small farming commu- new horizontal-axis washers avail- 
nity swapped their old washing ma- able in the United States. 
chines for new water-conserving The study, which is sponsored by 
models in the Maytag and 
first large- the Depart- 
scale study of ment of En- 
high-efficiency ergy, will 
washers. Bern measure how 
was selected much water 
because it has each family 
been battling used when 
water short- operating the 
ages for years. old and new 
The con- washers. The 
" Horizontal-axis washers conserve water by 
ventional ma- ishing clothes In and out of the wash water,  "esearchers 
chines were estimate 
replaced with Maytag's Neptune most Bern households will consume 
washer, which saves water because its approximately 40 percent less water 
drum is turned horizontally (like a when doing laundry; actual results will 
typical clothes dryer), so clothes be tabulated in November.—J.A.G. 
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NOW WITH THE 
POWER 

TO PUT HOLES 
IN ANYTHING. 
INCLUDING 


© Level Guide for more 


The new drills from Skil are part of our 
„accurate drilling 


: entirely new line of power tools. 
Á Variable Speed Dial With more features and up to 4.5 amps, 
adjusts to various tasks | these drills blast through almost anything. So 


o Improved Ergonomics whatever the job, there's no reason to say no. 
to reduce fatigue 
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WHEN THE PATHFINDER spacecraft 
landed on Mars on July 4, untold millions of 


Web watchers viewed the other-worldly im- 
ages transmitted the 


next day by the craft's 


Rover vehicle. Some even took the time to 
download a special Java program called the 


By Chris O'Malley 


Web Interface for Telescience that enabled them to simu- 
late their own Rover missions using real data and images 
from the Mars probe. That's today's Internet: Vast and 
curious, but fairly flat and more than a little nerdy. 

For the next Mars mission, slated for 2001, scientists 


around the globe will use a similar Web program to actually 

participate in selecting the Rover's routes and targets as 

the vehicle moves across the surface of the Red Planet. 
They may even be able to issue commands to the Rover 

via an Internet link with NASA's Jet Propulsion Labora- 
tory. And millions of us will be along for the ride, listening 
and watching on the Web in real time—with TV-like clarity 
—as the Rover searches for signs of life and other scientific 
wonders. That's the new Internet that awaits us: Dynamic, 
involving, compelling. 

As NASA's plans foretell, the coming Internet will re- 
semble what many once imagined interactive television to be, 
a medium with real-world vibrancy meshed with the com- 
puter world's depth of choices and information. Five hun- 
dred channels? Try 5 million or so, many with production 

values that mimic TV and radio. Piece by technological 
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( How we created our cover: www.popsci.com ) 


Bopular 


Touchthe Internet 


BRINGING A SENSE OF TOUCH to the 
Internet may sound like an impossible 
dream, but SensAble Technologies of 
Cambridge, Massachusetts, is doing just 
that with a new device called the Phan- 
tom. Using what's called force-feedback 
technology, the Phantom gives you the 
feeling that you are actually touching 
and manipulating objects on the com- 
puter screen. 

The Phantom is actually a mechani- 
cal device that looks much like a desk 
lamp with a thimble attached. You 
move through virtual space on x, y, and 
z axes by inserting your finger into the 
thimble, which controls the onscreen 
motion. Software called Ghost lets the 


piece, the new Internet is in the process 
of being constructed now. 

Ironically, many of these new Inter- 
net multimedia technologies are in 
high gear now because the system that 
delivers the Web to millions is stuck in 
neutral. As this decade began and the 
Web took off, many cyber-soothsayers 
were predicting that many of us would 
soon have fiber-optic phone wires, ca- 
ble TV boxes, satellite dishes, or land- 
based wireless services that would 
speed Web browsing from a slow crawl 
to near-instant gratification, and de- 
liver all sorts of audio and video pro- 
gramming. That hasn't happened, nor 
does any such wholesale upgrade ap- 
pear imminent due to the costs and 
complexities of building high-speed 
digital networks. So most Web surfers 
are left to ride the small waves of ana- 
log telephone lines and PC modems. 

But rather than stymie innovation, 
the challenge of the narrow pipeline 
has unleashed a torrent of it. Not con- 
tent to wait for a telecommunications 
overhaul, today's Internet entrepreneurs 
are finding ways to squeeze audio, video, 
animation, 3-D imagery, automated 
services, and even complete software 
programs through the low-bandwidth 
connections most of us use. Some in- 


computer interpret your finger's position 
in three-dimensional space and apply an 
appropriate and variable resisting force. 
This process is performed about 1,000 
times per second. Smooth and textured 
surfaces, curves and sharp corners, and 
friction can all be represented. 
Using two Phantom devices gets 
both your hands involved. 
Phantom would allow you to 
grasp a virtual ball and deter- 
mine by its feel whether it was 
a hardball or a soft rubber 
ball. Software develop- 
ment kits for specific ap- 
plications are now being 
made available to a variety of 
companies.—Frank Vizard 


ingly reaching out and touching the 
images you see. 

Together, these efforts are effectively 
reinventing the Web, transforming it 
from a largely passive, static world of 
words and pictures to a more active, 
fluid experience that may be the defin- 
ing medium of the new millennium. 

Sun Microsystems' Java may be the 
most hyped yet least understood of 
the new Internet's shaping forces—but 
surely one of the most potent. Basically, 
Java is merely a programming language, 
but it is a language that may rewrite 
the rules for what we expect a Web site 
to be and do. Born of a project to create 
software for handheld devices, Java lets 
programmers create very small pro- 
grams called “applets,” which can be 
transmitted over the Internet and run 
on any type of computer with a Web 
browser that supports Java (later ver- 
sions of Netscape Navigator and Inter- 
net Explorer both do, for example). It's 
able to be *platform-independent" be- 
cause a Java-aware browser contains 
translating software called the “virtual 
machine" that interprets the universal 
Java code into machine-specific instruc- 


( How to get a high-speed connection: www.popsc.com ) 


The Phantom 
makes it seem 
as though you 
are touching 
objects in 
cyberspace. 


tions your Macintosh or Windows PC 
can understand, A Java applet typically 
ranges in size from 5 to 200 kilobytes— 
a tiny fraction of a conventional pro- 
gram’s size—and can be quickly down- 
loaded as part of a Web page. 

The ability to transmit and run pro- 
grams within Web pages opens the 
door for all kinds of enlivening and 
purposeful prospects, from simple ani- 
mation such as waving a title banner 
across a document, to complex feats 
such as opening a video window ona 
distant hospital operating room. 

Java has another enticing promise: 
redefining what we call a home com- 
puter. Java programs being fed from 
the Internet could reinforce the notion 
that you need not have a high-powered 
PC at home to be part of the Web. You 
could make do with an inexpensive 
network computer (NC) that has only 
modest processing power, or a WebTV- 
like box connected to your TV, or even 
a handheld Web browser. 

For all of its percolating potential, 
Java’s impact is still more perceived 
than real. Relatively few Java applets 
are out there yet. But Java is already a 
hit with programmers and content 
providers, and it has the backing of 
more than a few computer companies, 


lopular 


SEPTEMBER 1997 E5254 


including Apple, IBM, and Oracle. 
Even Microsoft professes its belief in 
the power of Java, or at least the con- 
cept, and is developing its own Web 
programming system called ActiveX. 

There's no more direct Internet 
corollary to television than the growing 
number of *push" technologies that 
are rapidly being developed to bring a 
T VJike feel to the Web. Push systems 
bring the Internet's content to you— 
sometimes without you specifically re- 
questing it—rather than forcing you 
to go out and find it on your own, or 
“pulling” it from the Web. Searching 
for or typing in the Web address for 
the Los Angeles Times to check up 
on the Dodgers is the pull method, 
for example. Having the Dodgers 
news delivered right to your PC every 
morning via the Los Angeles Times 
channel on an Internet news network 
is the push method. 

The push-pull metaphor is over- 
done; push is merely a simpler and 
more discriminating way of selecting 
the online information you want. But 
push is a simple idea with enormous 
ramifications, and the channels con- 
cept may finally put a friendly face on 
the Web. If the Internet is to become a 


kind of worldwide, interactive TV sys- 
tem with millions of channels, then 
one or more push technologies 
promise to become the Web’s TV 
Guide—with an automated twist. 
You'll not only be able to easily extract 
some of the news and entertainment 
you want from the depths of the Web, 
but you'll have the option of having it 
sent to you exactly when you want it, 
or even continuously. 

Typically, push systems work by let- 
ting you select from categories of news 
or information contained with content 
“channels,” such as a newspaper, maga- 
zine, or stock-quote service. Your PC 
then dials up the push system at 
scheduled times and retrieves just the 
information you requested. PointCast 
Inc. pioneered the Web broadcasting, 
or “webcasting,” concept, and contin- 
ues to expand its content choices and 
delivery methods. PointCast now has 
dozens of channels to choose from, 
and version 2.0 of the software lets you 
view headlines, scores, or quotes as a 
scrolling ticker across your screen. 

The number of webcasters is mush- 
rooming, too. PointCast has been 
joined by such competitors as After 
Dark, BackWeb, and Marimba, and 


channels and news-gathering features 
are working their way into popular 
browsers like Navigator and Internet 
Explorer. AirMedia Live has even 
“pushed” the concept off the Inter- 
net—you can get its news feeds via a 
wireless PC receiver like Global Vil- 
lage’s pyramid-shaped NewsCatcher 
receiver. Push may not mean never 
having to say www.whatever.com, but 
that tedium may soon take a back seat 
to push’s brand of remote control. 

Five million channels and nothing’s 
on? It may seem that way with the 
earnest but decidedly one-dimensional 
look of most Web sites today. But this 
situation is slowly beginning to change 
thanks to new audio and video “stream- 
ing” technologies. 

Brief audio clips and video snippets 
have been available on the Web for 
years, but to hear or see them, you 
have to download and then play entire 
files. And the process of downloading 
these files, particularly with video, can 
be painfully slow—it's not uncommon 
for a l-minute video clip to take 15 
minutes or more to download, all for 
a very brief reward. 

Streaming audio and video tech- 
niques employ a broadcast-style ap- 
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Making the Internet Look Like TV 


THE INTERNET began as a static environment of text and still pictures. Now, it is 4 
evolving into a dynamic entity more akin to television—alive with sound and d 
motion. Some of the technologies driving this transformation are the following: 


Java's small. "m or applets, are 

ЈАМА rita р 
ransmitted along with their content. 

(animation, pictu és sound, and so on) and the 
usual HTML page data to your PC, which automatically 
runs the applet using virtual machine software built 
into yoür Web browser. The virtual machine translates 
Java's universal code into something 
Macintosh, or Unix system can unde 


AU DIO/VI D EO Audio and video clips are digi 
the Web as a continuous seris 
packets, using streaming techniques employed by B 
other systems. Player software decompresses and ri 
within your browser, and automatically plays them bac 
them. Extra data is buffered to minimize hiccups caf 


AUD EC 


Data packets 


PUS H A push system like the PointCast 
network receives news, scores, and 
quotes via satellite, then formats the data and 
sends it over the Web to subscribers, who pre- 
select the kind of information they want from a 
series of "channels." The information can appear i technology feed 
on your PC screen as a scrolling ticker, a message ГЄ] 
indicator, or a screen saver (displaying the data One-time Ex р 
when your computer is idle). Ao 
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WHILE MOST OF US who log onto the Internet are limited by the 
tranmission speeds of telephone wires, a number of technologies 
are being developed that promise faster access times to Web sites. 
Here is an overview of what's coming: 


High-Speed Phone 
i. ALTERNATIVES TO “plain old telephone ser- 

vice" include today's digital ISDN lines and 
tomorrow's vision of ultrafast fiber-optic 
lineSirunning directly into homes. In the in- 
terim, Digital Subscriber Line (DSL) technolo- 
gies, which push data through existing copper 
lines at speeds up to.70 times that of a 28.8 
modem, are the Web's best, bet. Availability: Field 
trials are being performed now. Cost: Not yet available. 


RF Wireless 


WITH SATELLITE VENTURES so costly, various land-based 
radio frequency technologies, including cellular and 
personal communication services (PCS) networks, 
may deliver the wireless Web, But squeezing enough 
data into limited RF bandwidths to deliver more 
than e-mail of text-only Web pages remains a chal- 
lenge. Availability: PCS data services in some re- 
gions. Cost: Not yet available. 


P 
JHE BROAD WIDTH and wide availability of cable TV 
makes it a tantalizing pipeline for the Web. But Ж 
converting disparate analog cable TV networks. E 
into a cohesive digital entity has proven tech- 
nically and economically difficult. Availabil- 


4 
* 
йу: Very limited, with service in a few major 
cities. Cost per month: $30 to $60. S 
Ё < 


SATELLITE OFFERS the potential for national or even 

international coverage combined with broad bandwidth— 

at least in downloading information, where most of 

the traffic is. But bringing down the cost of the 

dish and the service remains a challenge, as does «4» 
getting enough birds in the sky. Availability: E 
Hughes’ DirecPC products. Cost: Not yet available. 


proach in which the digitized clips are 
sent over the Internet as a continuous 
stream of compressed data packets. 
Free audio- or video-player software 
that works with your Web browser 
then decompresses and reassembles 
these packets in the correct order at 
your PC and automatically plays them 
back as you receive them. To ensure 
that Internet transmission hiccups do 
not disrupt the playback, streaming 
systems typically use a buffering sys- 
tem that stores an extra few seconds 
worth of data—not unlike how the 
shock-protection systems on portable 
CD players work. 

This approach already works well 
enough with real-time audio clips that 
a wide variety of "radio" format and 
music-sampling sites are springing up, 
many of them using Progressive Net- 
works' RealAudio system, currently the 
most popular audio-streaming method. 
Video streaming works decidedly less 
smoothly. Video-streaming systems 
such as VDOnet's VDOLive, Progres- 
sive's RealVideo, and VXtreme's 
WebTheatre can all show real-time 
video clips via a 28.8 modem, but typi- 
cally at a pretty jerky five to 10 frames 
per second. (TV operates at 30fps.) 

Still, the real-time transmission 
of video over the Web is get- 
ting better at a remarkably 
quick pace—and the num- 
ber of sites taking advan- 
tage of streaming technol- 
ogies is growing even faster. 
By one count, an estimated 
1,000 Web sites a month are 
adding audio or video streaming 
to their content. 

Streaming is also being employed 
to bring animation to the Web, pri- 
marily via Macromedia's Shock- 
wave technology. As with audio 
and video streaming, the free 
Shockwave player displays the 
animation on your PC, or 
WebTV system, as it downloads 
it. Many "shocked" sites feature ani- 
mated games or contests, but Shock- 
wave is also beginning to change the 
dynamics of how we interact with Web 
pages. Rather than wading through 
Web sites searching for the right links 


or buttons, Shockwave enables devel- 
opers to offer animated (and vocalized) 
guidance to their sites. The Web, in 
other words, may soon be looking and 
talking back at you. 

Another visual characteristic that 
will no doubt distinguish the new In- 
ternet from the old, and from TV for 
that matter, is depth—as in three di- 
mensions. As exotic as it still seems, 
and as rare as it in fact still is, 3-D on 
the Web is not really new. The virtual 
reality modeling language, or VRML, 
standard for creating 3-D scenes on 
Web pages has been around since 
1994, but not until recently (partly 
prompted by a much-improved 2.0 ver- 
sion of VRML) has 3-D moved beyond 
nerdy chat sites and their 3-D charac- 
ters, or "avatars." Small bits of VRML 
3-D graphics and animation are now 
showing up on many sites, but this is 
one 3-year-old technology that's just 
getting started. Companies such as 
Netscape and Silicon Graphics are so 
enamored of the technology that 


Gary Kasparov is certain 
can beat Doop Blue, 
‘though the computer can 
‘analyze bilions of moves 
{a the time it takes him to 
j make a single move. 


Baseball 
: 


New ways to access 
the Internet include 
RCA's set-top NC 

box that 


they're talking about a “second Web" 
based on 3-D. 

As with video, however, transmit- 
ting enough data across thin pipelines 
to accurately represent 3-D images re- 
mains a big challenge. But 3-D is also a 
fertile area of math and computer sci- 


Gary Kasparov 
plays Deep Blue 


connects 
to your TV. 


ence research. One prominent exam- 
ple is the 3-D graphics and imaging 
techniques that are being pioneered 
at MetaCreations' Real Time Geo- 
metry (КТС) lab in Princeton, New 
Jersey. Its technology builds 3-D im- 
ages in real time by representing the 
objects as points in space rather than 
pre-drawn grids, which consumes lots 
of memory and results in large data 
files. The Real Time Geometry ap- 
proach results in much smaller files, 
opening the door for more widespread 
use of 3-D on the Web. 

КТС has also applied its technology 
to 3-D scanners, which can capture a 
real-world object such as a human 
face, creating a digital texture map of 
the image as a 3-D model. Larger ob- 
jects can be scanned piece by piece 
and then digitally stitched together to 
form a unified whole. Among many 
other mind-boggling possibilities, such 
3-D scanners could put realistic 3-D 
versions of ourselves online. 

Most of the new Internet's tech- 
nologies are coming together 
piece by piece as well. Today, 
you need an assortment of spe- 
cial software to make use of the 
audio, video, 3-D, animation, 
Java, and push technologies on 
the Web. Even then, there's no 
guarantee the software you 
have will play the content you 
find on any given Web site. But 
as frustrating as this messy con- 
struction phase is, there's evidence to 
suggest it is building toward a cohe- 
sive whole. Web browsers are begin- 
ning to incorporate many of the popu- 
lar multimedia players, along with 
Java, VRML, and push technologies. 
Microsoft and Apple say they plan to 
build many of these features into their 
operating systems, too. And emerging 
audio, video, and push techniques may 
yet be made compatible; there's already 
a proposal for setting push standards. 

One way or another, a new Inter- 
net will emerge from this cyber-soup. 
And while it may not have the same 
impact of finding the first signs of 
life on Mars, it just might enable us 
to be there for the first extraterrestrial 
videoconference. ф 
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The 1997 LeSabre. 
The family's safely home... 


Out there, you rely on things like the safety 
of LeSabre's dual air bags* You rely on the 
performance of its anti-lock brakes. And your family 
relies on you. For more reasons why you and your 
family can rely on LeSabre, visit our Web site at 
http://www.buick.com or call 1-800-4A-BUICK. 


— 


LeSABRE 


PEACE OF MIND 
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ú Light- 


VERY SOON NOW, inthe early moments of dawn, the 
sun will brieflyalluminatew dving satellite; Deep in the 
New Mexican desert, a group of U.S. Army teehniéians 
wilkwitness theanomernt amd grasp it as an opportunity. 
Thé sun lights up the target Asi on cue, a highsenergy 
laser beam streaks upward, traveling in the blink ofan eye 
beyond the sky and into space, Toehing onto the orbiting. 
satellite. Within seconds, thésatcllite emsito expand, 
and then disintegrates. a 

The U.S Army won'tsay.exacily when-this scenario 
will unfold, but a window of opportumityayill open in the 
next few months as an unspecified satellite reach «s the. 
stence. When the fest occurs — ..: 


few doubt it will be suecessful—at the High Energy Laser 
Systems Test Facility (HEU STF) on the White Sands Mis- 
Tile Range in southerm New Mexico, it may:marka-turn- 
ing point in warfare, For the first time, the-military will 
be able to do more than respond to a bullet with merely 
another bullet. Big bullets—missiles—will be answered) 
blê And the lasers won't cmanate-onlysfromngiaiiitde 
based installations like the White Sands facility. 1n thc 
Coming years, pines eq tipped with tasers willantereepte 
short-range missiles justafterthey-arellaunched. Likewise, 
a squadron Of space fighters armed with Tasers will destroy 
1E range missiles before they get anywhere-near their 
destinations, climinating as well the orbiting satellites 


The laser beam travels the lenth of the space plane before it shoots out the turret. 


veapons breathe life into an old 
Star Wars plan for missile defense. 


By Mark Farmer and Frank Vizard 
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Chlorine “ 


How the Airborne Laser Works 


CREATION OF THE laser beam aboard the airborne laser aircraft 


Eb beginswith the Chemical Oxygen Iodine Laser (COIL) device. 
| "housed in the plane's cargo area; Hydrogen peroxide is mixed 
Beam with-chlorine.gas to produce an excited form of oxygen called 
shaping singlet delta oxygen (500). Iodine is injected into the-S0Q.to. 
optics Laser create an excited version labeled I*. As the I* relaxes to its 


produced. the optimum wavelength for transmission through the 
atmospheres thephotons are harvested from the lasing cavity by 
4 Aircraft skin an optical resonator, which strips the1^-of its energy as it 

bounces back and forth. From the resonator, the photons are 
funneled through the beam-shaping optics to the beam-control 
system and then out across the sky to the target. 


| / exhaust | hase energy state, a photon with a wavelength of 1.3 microns is 


To Беа 01го! system 


that convey targeting information to the enemy. 

Missiles, in fact, are the catalyst behind the develop- 
ment of the laser as a weapon. Potential adversaries 
around the world are increasing their long- and short- 
range missile stockpiles, and most experts think that in 
a future conflict, the enemy will also possess cruise mis- 
siles similar to those that have worked so well for the 
U.S. military. 

Until now, missile defense rested on the concept of 
hitting a bullet with another bullet. But that's easier said 
than done. The Patriot missile defense system used in 
the Gulf War was not as effective as reports at the time 
indicated—only a few incoming Scud missiles were actu- 
ally destroyed. Unless hit at a very specific angle and 
location, the enemy missiles broke into pieces, with no 
guarantee that the payload had been destroyed or that 
the pieces themselves were not deadly, particularly if the 
weapon was biological or chemical. 

With longer-range missiles, the problems are similar. 
A single missile can carry hundreds of submunitions— 
some as tiny as a football—that are difficult to track and 
destroy once they are released. Small, smart weapons 
that would act like bullets to destroy these submunitions 
are being researched, but numerous obstacles must be 
overcome. То date, tests of these weapons have been un- 
successful, and at best they may be effective only against 
a “rogue” missile fired by terrorists or by accident. They 
are also costly to build and deploy. The problems are 
compounded by the fact that current treaties prohibit 
the development of national missile-defense systems. 

In such an environment, the flexibility of laser weapons 
makes sense. This opinion has been given voice for a 
decade—its roots can be traced to President Reagan's 
Strategic Defense Inititative, or “Star Wars,” program. 
While only the movie of the same name has remained on 
the public's radar screen, the military in the meantime, 
with the U.S Air Force taking the lead, has quietly been 
developing its own long-range version of Luke Skywalker's 
light saber. 


Planes with Lasers 
At a distance, the unknowing could dismiss the airplane 
as just another jumbo jet, perhaps one with a few extra 
bumps and a curious-looking snout. But that blunt pro- 
boscis is the sharp end of the YAL-1 Airborne Laser 
(ABL), the Air Force's most novel aircraft, truly a weapon 
of mass protection. Flown by a crew of two and operated 
by a team of four, the Airborne Laser is designed to oper- 
ate autonomously—intercepting tactical ballistic missiles 
in their vulnerable boost phase, shooting down cruise 
and surface-to-air missiles, protecting reconnaissance air- 
craft from air-to-air missiles and peering deep into enemy 
territory with extremely precise optics. 

Boeing is the prime contractor, integrating the multi- 
megawatt TRW Chemical Oxygen Iodine Laser (COIL) 
and the Lockheed Martin beam director and Infra-Red 
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Search and Track (IRST) systems onboard a converted 
747-400F freighter. A full-power, flight-weight test is set 
for April of next year, and the big money shot is sched- 
uled for 2002, when the ABL prototype is to shoot down 
a tactical ballistic missile. 

The technology to build the ABL is within reach at a 
remarkable cost of less than S6 billion for a seven-aircraft 
squadron slated to be fully operational by 2008. “The 
ABL will be revolutionary because of its ability to detect, 
target, and instantaneously destroy enemy targets at hun- 
dreds of kilometers.," says Air Force Secretary Sheila 
Widnall. “This will be the first time a nation has devel- 
oped a militarily effective high-energy laser weapon. We 
believe the individual technologies are proven, but we 
must now integrate these technologies onto an airplane 
with weight and operational restrictions." 

As presently envisioned, one ABL at a time will fly 
above the cloud deck at altitudes exceeding 40,000 feet— 
tracing figure-eight circuits, 90 kilometers or so, behind 
the front lines and extending its time in the air by using 


aerial refueling. Targets are sighted by the infrared 

system, made up of modified F-14D Tomcat sensors, 
which provide a 360° field of view. Targets are re- 
layed to a illuminating beacon that floods the 
plane's nose cone with laser energy. The tar- 
geting illuminator laser then locks onto 
and begins to track the missile. At the 
command to fire, the high-energy 
laser punches a hole in the target. 
А nominal magazine load for 
the ABL will provide at least 
20 shots. Costs are esti- 
mated at a relatively 
low $25,000 per 
mission. "It's a 


Beam director 


5.1-inch gun turret 


Combustor 


The deuterium fluoride chemical laser at the White Sands test fa- 
cility works like a rocket engine. Ethylene fuel is burned with an 
oxidizer, nitrogen trifluoride, yielding excited fluoride atoms. Just 
downstream from the combustor, deuterium and helium are in- 
jected into the exhaust. Deuterium combines with the fluoride 
while helium stabilizes the reaction. The resonator mirrors ex- 
tract optical energy that becomes a laser beam approximately 
21 centimeters high and 3 centimeters wide. Output power can 
be varied by altering the fuel rate and mixture. 


Shooting Satellites from the Sky 


CONSIDERED TO BE the most powerful laser in the 
United States, the MIRACL device at the White Sands 
testing facility is capable of destroying satellites in 
orbit, disrupting enemy communications and surveil- 
lance activities. MIRACL has already destroyed a num- 
ber of drone aircraft and a missile in tests. The beam 
director, mounted on a 5.1-inch gun turret, can swing 
across the sky in a 350? arc, holding the laser on tar- 
get for as long as it takes to disintegrate the target— 
generally, a matter of seconds. 


lot of bang for the buck," says Col. Mike W. Booen, USAF 
airborne laser-systems director. 

Chemical waste is passed via a catalytic converter and 
piped through ejectors, leaving the plane as exhaust. This 
waste is benign, says John Waypa, TRW airborne laser- 
program manager. "Over 90 percent of the elements pre- 
sent in the exhaust occur naturally in the atmosphere." 


Satellite Hunter 


While technicians in White Sands wait for permission 


to obliterate an orbiting space satellite, they are already 
confident of their ability to track and destroy a fast-mov- 
ing object. The Mid Infrared Advanced Chemical Laser 
(MIRACL), a complex array of telescope and mirrors 
married to computerized tracking and stabilization sys- 
tems, is the most powerful laser in the United States. 
But the key component at White Sands is the Hughes- 
made Sealite beam director, which locks the MIRACL 
laser beam onto its target. Mounted on a 5.1-inch naval 
gun turret with a fast 350? swivel motion, the 28,000- 
pound beam director is surprisingly nimble. It includes 
both a small targeting laser and a 1.5-meter high-power 


THE U.S. Air Force expects to deploy a squadron of 
space planes armed with laser weapons within the 
next few years. These fighters may be manned or 
unmanned and will be capable of flying a variety of 
missions, including launching satellites, destroying 
short- as well as long-range enemy missiles, and 
performing surveillance missions. 
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aperture. The minimum range of the MIRACL laser is 
400 meters; the maximum range is still unknown. 

This laser has already demonstrated its effectiveness 
as a weapon. On Feb. 9, 1996, a short-range rocket was 
destroyed in flight over White Sands. This test was part 
of a joint effort with Israel to develop a tactical high-en- 
ergy laser (THEL). Such a weapon would be able to fi 
repeated bursts at the speed of light in situations in 
which a defense against short-range missiles must be 
mounted quickly. THEL is considered a tactical weapon 
because it is designed to protect a specified local area; 
such a system could supplant the Patriot missile-defense 
system. Like the MIRACL system, THEL uses a deu- 

l laser. Tests on a portable THEL 
should begin next year. In the meantime, the beam 
director points toward space, tracking satellites as a pre- 
lude to an attack that would cripple an enemy's commu- 
nication and surveillance capabilities in time of conflict. 


terium fluoride chemi 


Space Fighters 
positively has to get there in 60 min- 
utes.” That's not the slogan of a new parcel delivery ser- 


Once envisioned for deployment on satellites, lasers aboard space 
planes, shown here in an artist's concept, are more politically feasable. 


c-— " 


vice. Rather, it is an expression of the strategy that is driv- 
ing the U.S. Air Force into space. The Air Force envisions 
craft that return from space and relaunch in less than 
an hour. Military planners salivate at the thought of a 
squadron of these planes for reconnaissance, attack, 
destroying enemy satellites, and launching space missions. 

“In any conflict, you want the high ground and space 
is the ultimate high ground,” says Gen. David Vasily, as- 
sistant chief of staff for the USAF. 

“Space-plane development had never been given a 
sustained push, because it looked like an expensive propo- 
sition without any probable combat impact,” says Merrill 
A. McPeak, a retired USAF general and former Air Force 
chief of staff and now chairman of the board at Pioneer 
Rocketplane, a Denver-based 
company seeking to pro- 
duce an economically 
viable space plane. 
“The situation 
has changed,” 
McPeak says. 


“Due in part 


TRW's Alpha 
hydrogen fluo- 
ride laser is de- 
signed to work in 
space and can be 
sized to fit aboard 
a space plane. 


to the new emphasis on infowar, we now understand 
how important the constellation of space assets is." They 
have the potential to win a war and could certainly lose 
one if they were compromised, he adds. 

Air Force Secretary Widnall seems to agree. ^We must 
be able to access space-based systems—and space—as 
rapidly as we can now project a bomber to distant trouble 
spots." It seems unlikely, however, that the world would 
tolerate a permanent space-based laser weapons platform 
operated by the United States or any other country. In 
fact, the Anti-Ballistic Missile Treaty of 1972 prohibits 
the deployment of space-based lasers. Having the same 
capability for a short time in a crisis situation via space 
planes would probably be more acceptable politically. 
According to the USAF's own New World Vistas report, 
an assessment of 21st century defense requirements 
issued this year, future military space planes, 
manned or unmanned, will be equipped with 

lasers and be in operational squadron use by 
the year 2030. In all likelihood, their arrival 
will come far sooner. 

The space laser itself may follow the 
lines of a TRW project that seeks to inte- 
grate the company's Alpha high-energy 
hydrogen fluoride chemical laser, which 
performs more reliably in space than other 
lasers, with a Hughes 4-meter beam projec- 

tion telescope and a Lockheed Martin beam 
control system. This small Alpha LAMP 
Integration (ALI) system underwent its first 
test firing in March. 

ALI will likely be put aboard a space fighter that 
is a modification of an existing space plane design. 
NASA and the Lockheed Martin Skunk Works are pursu- 
ing the X-33 and VentureStar (X-34) reusable launch 
vehicles designs, scheduled to fly by 2004 [“VentureStar: 
21st Century Space Shuttle, Oct. '96). The USAF has 
opened an office at the Phillips Laboratory research cen- 
ter at Kirtland Air Force Base in New Mexico to study 
the idea. *An orbital vehicle would be relatively smaller 
than the physical size of a B-1 bomber. We are looking 
for aircraft-like operations, and our main concerns are 
durability and reliability," says Lt. Col. Jess M. Sponable, 
military space-plane program manager at Phillips. 

The VentureStar is on the fast track for development. 
NASA has already created an engine, appropriately called 
Fastrac, which will power the X-34 technology demonstra- 
tion vehicle on its first flight in late 1998. The cost of the 
engine was about $1 million (about one-seventh the cost of 
similar engines). The Fastrac engine is about half the size 
and one-third the weight of a space shuttle main engine. 

Once deployed, the space plane, as well as the ABL 
aircraft and ground systems like THEL, will change the 
military landscape dramatically. Controlling space, air, and 
land won't depend on how big or fast your bullets are but 
how powerful a laser you have in your arsenal. Ф 
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Driven.. 


Testing an automated 


highway, we buckle up i 


Buick that drives itself. 


Magnetic nail 
Central 
computers 


-— 
map rotDEb. I am driving a Buick LeSabre through = 
a Berkeley test track’s sweeping turn and then into the = 
straight at fpe. thinking, “Am I nuts?” = 

Not entirely. It was а of blind trust in ground- 
breaking automated highway tech "This was the 
first public automated highway deno ig be 
and a brain trust of University of California, Be " 

researchers aimed at demonstrating iverless car, I left cones scattered in my wake. 
that automated vehicle control ac- abre steered flawlessly at the test track. 
tually works. But why wot cars to do their own driving? 

For the test, orange cones delineating the course were With main arteries gridlocked and the construction of 
spaced to allow a scant 12 inches on both sides of the additional roadways in most metropglitan areas an impos- 
LeSabre's fenders. Yet in both blindfolded and eyes-open- — sible dream, what will keep traffic flo future? 

ш» but-hands-off rides, the car effortlessly found its center One solution is to automate control of cars in 
through turns and straightaways at speeds ranging from lanes, enabling the vehicles to travel safely at high spee 
25t ph. Not a cone was displaced. Which is more in tightly packed platoons, Proponents claim this will 
th said of my later attempt to catch the intelli- double or triple vehicle capacity on existing roads. leading 
gent test car in a conyentional LeSabre during a man to significantly less traffic congestion. 
versus —_ machine matchup. Chasing Sure, it isn’t the Jetsons . . . but it's close. > 
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icati Relay tower 
oes y Global Positioning System satellite 
Tracking station 
A GPS SATELLITE system tracks and moni- 
^ 


tors the individual cars. The GPS signal is 
T tracked through central tracking towers 
and the signal is relayed through a series 
й of relay towers ending up at the side of the 
road. Communications are maintained via 
a separate telecommunications satellite. 
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Head-up 
display 


The technology Is being 
A tested this month on high- 
1-15 South Ways near San Diego. 


Computer 
Radar brakes ' steering... 


Magnetometers 


Magnetic nails 


HANDS-OFF STEERING is achieved by magnetometers that sense the 
relative position of a string of magnetic nails in the road surface. These 
guide and control the lateral direction of the car. Distance from the 
vehicle ahead is set Бу а short-range radar that monitors the distance 
and controls the radar braking system. The combination allows even, 
hands-off traffic control. 


Bill Bass, founding father of the 

Body Farm, peels back a body bag 

to measure a corpse's skull. Be- 

low left, Bass checks for maggots 

їп the trunk of a car that once 

held а dead body. Below right-are 
skeletal remains of one body 

Bass’ vast collection. 


HE'S BEEN DEAD almost two weeks now, 
lying here face down, his nose mashed like 
a mauve marshmallow against a thin layer 
of mulberry leaves. 
A frigid December 
rain spatters his nude body, but it is only I 
who shivers. Gray hair splays over a neck 
deeply wrinkled; an old sailor, I think, 
maybe a farmer. But he died a derelict, and 
that's why he is here—at the University of 


By Robert Gannon 


Tennessee’s human decay research facility. 
The Body Farm. 


“The temperature is in the 40s, simply too low for 
much insect activity. But even so, a maggot mass is prob- 
ably building up inside him somewhere,” says Bill Bass, 
the former head of the university’s anthropology depart- 
ment, and the state of Tennessee’s forensic anthropolo- 
gist. He established this research facility some two decades 
ago, and I was here to learn about the emerging field of 
forensic entomology, the use of insects to solve crimes. 


Si ists 
n Ue Solve cr 


arm 


The earliest recorded crime investigation using insects took 
place in 1235 in China. The murderer used a rice sickle. 
The mayor called the men of the village together, and told 
them to lay their sickles in the sunshine. Flies landed on 
one. The murderer confessed. 

Using insects as a forensic tool seems obvious. But be- 
fore the early 1980s, nobody had given much serious thought 
to the idea. Crime-scene investigators regarded flies and 
maggots as nothing more than revolting annoyances. 

In the past two decades, however, investigators have 
learned that insects can provide valuable evidence. They 
are especially useful in determining the time of a victim’s 
death. When the body of a dead person (or any animal) 
ends up outdoors in warm weather, it immediately attracts 
insects, most of them looking for a place to lay eggs. Iden- 
tify the offspring and fix their age, and you can probably 
pinpoint the day, if not the hour, of death. And that, in 
the realm of murder, is often crucial in confirming or 
invalidating a suspect’s alibi. 

There are only about 20 forensic entomologists in the 
United States. Most work at natural history museums or 
universities, and are called in for only a few cases a year. 
Although they are best known for their work on murder 
cases, forensic entomologists can help solve a variety of 
other crimes. For example, an entomologist may be asked 
to decide whether a marijuana shipment came from South 
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America or Asia, based on the bugs found with the drugs. 
Bass began his crime-solving career as a forensic an- 
thropologist, not an entomologist, in 1971. His prime inter- 
est was in studying the bones of thousand-year-old South 

Dakota Plains Indians, but he found himself examining 
bodies cold only a week. "The crime- 

scene people find a body in 
the woods and the first 
thing they want to know 
is, "When did he die?" he 
says. "I discovered early 
that there was no good 
reference work, no book 
that would guide you." 

So he decided to gen- 
erate that database him- 
self, using a plot of woods 
where researchers could 
not only document de- 
composition rates but 
also teach other scientists 
how to discover hidden 
facts about a body's 
death. Bass' combination 
laboratory/graveyard now 
covers nearly four acres 
of hillside woodland, sur- BEETLES 
rounded by a gray stock- DOMINANT 
ade fence topped by ra- р 
zor wire, and entered + 
through a door marked 
"Biohazard." 

Corpses haven't been 
difficult to find. *Many 
people want to donate 
their bodies to science," 
says Bass' colleague 
Murray Marks. “Past 50 
or so, or if you have can- 
cer, diabetes, and so forth, 
your organs are probably not transferable. But give them 
to anthropologists— we'll take anything.” 

The corpse lying prone before us is the 10th acquired 
in 1996, and will forever be known only as *10-96." It will 
be left here, along the footpath, for about a year, says 
Bass, then the bones will join those of some 800 others 
lined up neatly in the anthropological collection beneath 
UT's stadium, home of the Volunteers. 

"Today, on this gray and gloomy December Monday, two 
other bodies lie exposed in various stages of decay. One 
has been here two months, stretched out under a blackjack 
tree, with most of the flesh already gone from the skull. 
Another corpse has been sprawling across a log in a hunt- 
ing-accident pose for about a year now; nature has re- 
claimed nearly everything but the bones and a leathery 
sheet of skin along the top. Maggots, now long gone, had 
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Invasion ofthe Insects 


EXPOSED TO THE elements, a corpse goes through several 
stages of decay, marked by the arrivals of different insects. 


FLIES 
DOMINANT 


MAGGOT 
EXODUS 


left that particular piece of skin there to provide shade. 

Other bodies rest in vaults and culverts. Some are even 
buried; these, casketless and at various depths, are perfect 
for testing carrion-sniffing dogs. Off to the side sits a '76 
Oldsmobile. Its spacious trunk once held a decaying body 

while a front-seat skeleton silently drove 
through eternity. 

Bass squats close, 
contemplating 10-96. 
“Notice the discol- 
oration, the markings,” 
he says, pointing a 
latex-shrouded finger 
at the corpse. “He’s 
on his stomach now, 
but he died on his 
back.” Bass draws that 
conclusion because, 
at death, the blood 
settled into the back 
of the body. 

Bass reaches down 
and expertly flips the 
body over, and the arms 
flop across the chest. 
Rigor mortis has left. 
‘Two days earlier the tem- 
perature had risen to 
the 50s, warm enough 
so that flies were busy 
hunting for somewhere 
to lay eggs. “Here’s 
something by the nos- 
trils," says Bass. “And 
here in the eyes. They 
go for moist areas." 

The eggs look like 
finely grated cheese 
laid out in a quarter- 

inch line. Larvae already 
hatched from other eggs have moved deep inside the 
body and are now massing together for warmth. On frigid 
days of midwinter, Bass sometimes notices steam rising 
from his collection. On this particular morning, though, 
we see no signs of insect activity. 

For that, a half year earlier, I had visited a field in cen- 
tral Pennsylvania with Penn State entomologist Ke Chung 
Kim and graduate student Dave Skipper. A 36-year-old with 
long, curly hair and a three-day growth of beard, Skipper 
acquired his passion for insects as a pest-control worker, 
and his interest in forensics from Kim. Penn State is one 
of the few institutions offering advanced courses related 
to forensic entomology. 

Kim and Skipper had selected as their research subject 
a 50-pound pig whose nearly hairless body would decay 
much like that of a human. Drugged to eliminate pain, 
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Bass studies the bones 

of one of his 800 subjects, 
which are stored in boxes 
beneath the University of 
Tennessee's stadium. 


the pig was shot dead (61 percent of U.S. homicides are 
by gunshot) on a hot day in May. It fell on a grassy knoll 
in full sunlight. And then, just 87 seconds after death, the 
first fly arrived, an iridescent green blowfly. It homed in on 
the bullet hole, then buzzed over to walk up a nostril. 
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Bass checks on the progress of a decaying body down on the farm. 
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The fly had soared in slowly, awkwardly—a gravid 
female, Skipper assumed, frantic to lay her eggs, so heavy 
that she was having trouble flying. In 10 minutes she was 
joined by a dozen sisters, exploring the wound, mouth, 
nose, genitals. Later would arrive males, then virgin females 
who, over the following days, virgins no more, would 
engage in what's called "egg-laying frenzy." 

How can a fly so quickly find the body? She smells the 
blood, or if there's no wound, the gases that begin to expel 
from body openings. She can sniff these odors from at least 
a mile away. The smells, explains Columbia University odor 
expert Stuart Firestein, float in tiny packets of molecules 
on the wind, in bunches that tend to stay clumped. A fly 
surges upwind in a sinuous path from clump to clump; 
the packets become more frequent as she nears the corpse. 

Soon the "death contemporary" odors are augmented 
by the unmistakable stench of decay caused by the perfectly 
named chemicals cadaverine and putrescine. The smell is 
of primordial import both to insect and human. To insects 
it means dinner and a waiting nursery. To humans it means 
poison: Don't eat! The warning could not be more effective. 
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What Happens After Death 


WHEN A BODY DIES, it does so slowly. A shot through the 
heart immediately stops blood flow, and the brain ceases 
to function a few minutes later. But cells of muscle, skin, 
and bone live on—dying only when metabolic waste 
products build up, sometimes days later. 

Upon death, the body temperature begins to drop at 
about 2.5°F an hour. The muscles relax, and the skin sags 
into new shapes. Blood settles in body parts closest to 
the ground, turning the top grayish white and darkening 
the underside, except where pressed to the ground. The 
resulting liver-colored stain, liver mortis, is most pro- 
nounced about 10 hours after death. 

Within 6 hours, rigor mortis sets in: The eyelids stiffen, 
then the neck and jaw, and finally the remaining muscles. 
(The reason, still poorly understood, is probably a combi- 
nation of chemical shifts and protein coagulation.) After 
roughly a day, the muscles slowly relax again in the same 
sequence that they stiffened. 

Meanwhile, bacteria have eaten through the gut. The 
first sign is usually a greenish patch marbling blood ves- 
sels on the lower right belly. The putrefaction spreads 
across the stomach, down the thighs, over the chest. The 
skin changes to olive to eggplant to black. The bacteria 
produce gas that bulges the eyes, protrudes the tongue, 
and pushes blood-stained fluid from orifices. That’s why 
coffins are constructed with lids that can burp. 

A week after death finds the skin loosened and cov- 
ered with large, putrid blisters. Hand skin can slough off 
like a glove, taking the fingerprints with it. 

A few weeks later, the hair, teeth, and nails begin to 
loosen, sometimes to fall out. Some of the organs start 
to liquefy; others, such as the prostate, may remain in- 
tact for a yeat. 

Exposed to the elements in the heat of summer, a body 
can be reduced to a skeleton in only a month. Buried 6 
feet down, even without a coffin, skeletonization nor- 
mally requires a decade or more.—R.G. 


Three days later, Skipper was back on what he called 
“the crime scene.” Wearing a black “Entomology and 
Death” T-shirt, he strode across the field, a satchel of in- 
struments on one shoulder, a camera on the other, a but- 
terfly net in his right hand, and a foot-long thermometer 
in the left. “Now here we have Pig Doe,” he said into a 
tape recorder, then noted general conditions. At first 
glance, nothing seemed to have changed since the first 
visit—but in fact, much had. The pig had gone through 
rigor mortis and liver mortis, and under the hair, on 
the mottled skin, stretched row upon row of those 
grated-cheese eggs. And if you looked closely into the 
smiling mouth, you could see a pulsing mass of maggots 
down in the throat. 
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Maggots were also working the wound—a useful item 
for investigators to keep in mind. (Later, at the Body Farm, 
Bass would show me slides of a woman whose body seemed 
largely intact except for her right hand and half of her face, 
both eaten away by maggots. Bass had concluded that she 
was struck on the cheek with some weapon while trying 
to ward off a blow, and flies had been attracted to both 
wounds. Eventually, a worker who put on the woman’s 
roof was convicted. He had struck her with his shingle gun.) 

Skipper’s pig seemed fatter on this visit, its skin stretched 
and shiny. “Bloat,” Skipper offered. “The intestinal bacte- 
ria are working on the organs, producing additional sul- 
fides.” The maggot mass was adding bulk as well, and the 
combination swelled the stomach, pushing the intestines 
partially out the anus. 

Skipper carefully turned the body over, and suddenly 
a wave of putrescence rose around us, wringing our stom- 
achs and gagging our throats. That night I imagined I 
could still smell the rot. Later I learned it wasn’t imagina- 
tion. The molecules of that odor are sticky, and they had 
attached themselves to my nose hairs. To get rid of the 
smell, investigators in this line of work have learned to 
sniff a little water. 

Another week and we were back again, and this time— 
inside a wire-mesh cage to protect it from predators—the 
pig looked well dead. Its lips had been eaten away, trans- 
forming faint smile to leer. Sometime earlier the bloat had 
become so pronounced the belly had split, spewing organs. 
If you're there at just the right time, I'm told, you some- 
times can hear the rip. * 

If at this point you kick the corpse, it will suddenly 
heave, almost as though alive. That's the point: At a shock, 
the maggots, all together at once, hunch. That's to scare 
off a predator. 

With his foot-long thermometer, Skipper measured the 
belly temperature deep in the maggot mass: 79°F. Some- 
times the internal temperature rises to 125?. He also 
checked temperatures at ground level, body surface, and 
4'/ feet aboveground (the standard height of a weather 
station), comparing them later with weather-service read- 
ings from the nearest station. Using official figures, he then 
constructs a temperature profile over the weeks, correlat- 
ing that with known insect growth rates. 

Squatting by the pig, forceps in hand, Skipper began 
plucking maggots and plopping them into alcohol vials. 
Some he dropped into plastic dessert cups already supplied 
with a beef-liver dinner. These will be raised to maturity 
back at the lab. A good entomologist can determine maggot 
species by dissection, but it's much easier to identify adults. 

“Insects are attracted to carrion in waves—‘faunal suc- 
cession,’ it’s called," says Skipper. “Look, here's a rove 
beetle already.” 

First come the flies—blow, flesh, even house—to feast 
on the rich, soft meat. Ants may then march in to feed 
on the fly eggs. Dung flies or gnats are also early visitors. 
After the fly eggs hatch, the rove beetles appear to prey 
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on maggots, and some wasps may lay eggs in the maggots. 

Carrion beetles, meanwhile, are chewing off hunks of 
flesh, injecting eggs, then burying them. Raccoons might 
take a few bites, and birds as well, dining not only on car- 
rion, but maggot. Even ticks will be attracted, hoping to 
catch a ride on a visiting bird or mammal. 

When nothing is left but leather, bone, and 
sinew, those leavings lure tineids—com- 
mon clothes moths—and dermestid 
beetles, the "carpet" beetles found 
in rugs. In fact, museums some- 
times raise dermestids to strip 
dried flesh from skeletons. 

Scientists speculate that 
the different insect waves are 
attracted by a rotting car- 
cass's changing scents. All 
told, scores of species could 
be involved, and Skipper's 
job is to sort through what he 
knows about their biological 
clocks, then apply his findings. 
“We know just when this pig was 
killed," he says, *but for research pur- 
poses I'm trying to establish the PMI— 
the post-mortem interval—theoretically.” 

Entomologists know the time that, say, a bluebottle fly 
takes to pass through each stage of its life under controlled 
laboratory conditions, But the formulas aren’t so refined 
when such things as temperature fluctuations, shade, rain, 
day length, and clothing are factored into the equation. 
Gradually, though, as forensic investigators pool their find- 
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ANNE CATHERINE SWANKE, a music student at the University 
of California in San Diego, was last seen alive carrying a can 
of gasoline to her car on November 20, 1984. Four days 
later, a hiker found Swanke's partially clothed body, the 
throat slashed, in a remote area. 

Orange County forensic entomologist Jim Webb helped 
prosecutors pin the murder on a serial killer named David 
Lucas. Webb told investigators that tiny eggs found on the 
victim's body were from a type of blowfly that reproduces 
only at temperatures above 68'F. Weather records showed 
that the temperature climbed that high only on the first 
day of Swanke's disappearance, the one day for which Lucas 
had no alibi. Lucas is now on death row. In 
other cases, insect evidence has exonerated 
innocent people by showing that the crime 
happened at a time when the accused could 
not have been there. 


Insect evidence helped prosecutors convict serial 
killer David Lucas in a 1984 murder case. 
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scene of a murder—>- «0 
sometimes within Ё 
seconds of death. B 
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Whodunit? Ask the Insects 


ings, time estimates are becoming increasingly accurate. 
But things like drugs continue to skew results. Neal 
Haskell—the only American supporting himself solely 
through forensic entomology—tells of the time he was 
examining a corpse and was startled to find a maggot big 
enough that it should have been at least 10 days old. 
But the victim had been seen alive only a 
week earlier. Haskell found the maggot 
in a nostril, and later he learned that 
the deceased had snorted cocaine 
6 hours before he died. M. Lee 
Goff, a University of Hawaii 
entomologist, finds that use 
of heroin and other drugs can 
be verified by analyzing mag- 
gots put through a blender. 
The work of forensic ento- 
mology typically takes place 
in a lab, using insect evidence 
gathered by police on the 
scene. In the entomology lab at 
Penn State, I watched Skipper and 
Kim unpack a small, cardboard box 
newly arrived from Allentown. It con- 
tained half a dozen plastic food dishes and a 
handful of condom-size test tubes, each with a dated 
label: “Maggots from upper back area,” “From anus—aprx 
20; 0900 hrs,” “Beetles collected on ground under body.” 
Kim, surveying the samples, was delighted. “This is one of 
the rare times when collecting was done perfectly,” he 
says. “I’m especially pleased because the deputy coroner 
who sent these attended our class last time.” 


The absence of insects can even help solve a murder. In 
one case, a man told police that when he found the body 

of his murdered girlfriend, the windows in her house were 

open, suggesting that burglary was the motive. But an au- 
topsy showed the woman had been dead for 12 hours, and 
the shortage of flies on her body told investigators that the 
windows had been closed until just before police arrived. 
—Dawn Stover 


Each summer, Kim offers a three-day workshop that 
teaches law-enforcement officers how to collect insect 
clues at crime scenes. Few police departments can 
afford to carry entomologists on their payrolls, Kim 
explains, so investigators must be trained to find evi- 
dence, which can then be sent to an expert. 

On this day, the immediate challenge to Kim and 
Skipper in the Allentown case was to establish the PMI. 
“If everything is done properly and accurately," says 
Kim, *you should be able to tell the time of death 
within a range of maybe 5 to 6 hours." And depending 
on what kind of insects entomologists find, they could 
answer other questions as well. For instance, has the 
body been moved? The insects of South Carolina 
aren't necessarily those of Pennsylvania, and the in- 
sects of urban areas can be surprisingly different from 
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those of nearby rural areas. Lice can mean that a corpse 
had been a street person or someone living in a crowded 
nursing home. 

Back out in the field again—it had been nearly two 
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A wire cage protects the decomposing “Pig Doe” from scavengers. 


weeks since Pig Doe’s demise—the change was startling. 
The carcass had undergone what entomologists call exo- 
dus. The deceased had collapsed to a pile of bones layered 
with scabby skin. The skull, severed now from the body 
by its own weight, still held the malevolent grin. 

Most of the meat, transformed first into living maggots, 
was now resting underground in the form of pupae, the 
stage between maggot and adult. At exodus—about 19 
days after maggot hatch—a corpse loses between 80 and 
90 percent of its weight. The maggots flee the body to 
avoid predators, pushing themselves through the soil up 
to 25 feet away. So massive is the migration that in short 
grass on rocky soil they can leave “maggot trails,” some- 
times mistaken for tire tracks. 

Underground in the dark—and often in a cadaver's 
pocket, collar fold, or trouser cuff—they encase them- 
selves to drift through the pupal stage, and sometimes 
are mistaken by investigators for rat droppings. 

When last I visited Skipper's pig, fall leaves had blown 
over the carcass, and only the skull poked through the 
mat, still leering. Back at the Body Farm, insects are 
stripping the last bits of flesh from *10-96." This winter 
his bones will join the hundreds of others in those cata- 
combs under the stadium. Ф 
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Inadurabilitytest, the co 
lasted 60 seconds. If you ha 


for longer than that, buy a Stanley hammer. 


This picture tells the story better 
than any words can. In our overstrike 
tests, the Stanley hammer outlasted the 
competitor's brand by a 4 to 1 ratio? 

You see, after years of research 
(and a whole lot of sleepless nights) our 
engineering department concluded 
that jacketed, solid-core fiberglass is 
more durable than the compression- 


molded variety some ofour competitors 
use to make their hammers. 

That's the Stanley philosophy. 
Don't quit working until your product is 
perfect. Youll find this kind of dogged 
determination across the board at 
Stanley. In everything we make. Like 
a garage door insulated to reduce 
noise. Or a closet organizer made 


*Qverstrike test conducted by striking hammer handle against metal object. © Ee The Slaniey Works 


with steel planks instead of wire so 
it doesnt wrinkle your clothes. 


Its innovative thinking like this 


that's kept us ahead of the competition 
for more than 150 years. At Stanley , 


-we're not happy simply churning out . 


products. We're only happy when our: 


products are better E 
than anyone.elses. helps you бирн: 
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Leonardo da Vinci's secret drawings 
inspire a space-age robot designer. 


LEONARDO DA. VINCI, thé quintessential Renaissance man, drew and 
modeled a variety of inventions destined for the skies, including gliders and 
helicopters. But even this prescient genius probably could not have fore- 
seen that one of his concepts would someday travel in space. 
That's where a modern version of Leonardo's 
B yA rthur Fisher “robot knight” will soon be headed. A 20th century 
inventor has reached back 500 years to find the in- 
spiration for his own space-age robot in Leonardo’s drawings. 

Mark Rosheim, president of Ross-Hime Designs in Minneapolis, has 
built and will deliver this September to NASA Johnson Space Center in 
Houston the Robotic Surrogate, a human-like robot destined to service the 
international space station and to aid in constructing base camps for astro- 
nauts on other planets. 

All the world knows that 
Leonardo was the greatest 
artist of the Renaissance. But 
his stature as a scientific giant 
did not become obvious until 
centuries after his death in 
1519. The reason: Not only 
were many of his most daz- 
zling inventions too advanced 
for his contemporaries, but 
he committed his ideas secre- 
tively—in mirror writing— 
toa series of notebooks that 
remained relatively unknown 
until modern times. 

Rosheim, a self-educated 
man, is an indefatigable stu- 
dent of Leonardo—and of 
robots. His 1994 book Robot 
Evolution is one of the stan- The Robotic Surrogate has human-like flexibility. 


WAND-LETTERING. CARLO теряет 
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dard texts on the subject of robotics. 

A few years ago, Rosheim became 
fascinated by scattered drawings in 
Leonardo's notebooks for an armored 
robot knight, life-size or larger, that 
was designed and may even have been 
built between the years 1495 and 1497. 
In the late 1950s, the Italian-American 
scholar Carlo Pedretti proposed that 
the drawings were plans for a robot, 
but Rosheim was the first to demon- 
strate how it would have worked. He 
saw that some of the drawings repre- 
sented a system of cables and pulleys 
that could control the movement of 
articulated limbs. 

This would have been, Rosheim 
puma, believes, the first 
$; anthropomorphic 
robot in the 
Western world. 


Electric actuators for the elbow and other 
Joints are positioned on the robot's limbs, 
mimicking the muscles of the human body. 


Made of wood, leather, bronze, and 
brass, the knight could sit up, wave 
both of its arms, move its head, and 
open and close its jaws. A rotating 
cam controlled the engagement of 
worm gears, which operated pulleys 
that moved the knight’s body parts 
in a programmed sequence. Rosheim 
speculates that the robot was pow- 
ered by a water wheel. 

Rosheim’s own anthropomorphic 
robot—he calls it an “anthrobot”—is 
much more sophisticated than Leo- 
nardo’s but relies on the same princi- 
ples of design. “My major inspiration 
for the building of an anthrobot,” 
Rosheim says, “is the same as in Leo- 
nardo’s anatomical and mechanical 
studies—a machine functioning 
identical to a man.” 

Instead of cables, the Robotic Sur- 
rogate has electric linear actuators that 


perform the functions of muscles. 
The actuators are mounted on the 
limbs just behind the joints they 
drive—a design concept, 
Rosheim says, that directly 
mimics the human body. 

This design is in stark con- 
trast to most robots of the past 
150 years, which are based on 
the kinds of joints found in in- 
dustrial machines. Such ro- 
bots, says Rosheim, are “bulky, 
ponderous, immobile, inflexi- 
ble, and not at all human.” 

Instead, the Robotic Surrogate has 
human-like flexibility. For example, its 
shoulder consists of two universal 
joints, each driven by its own actuator, 
so that the robot can reach behind its 
back and over its head. Most other ro- 
bots, equipped only with a single joint 
at the shoulder, can’t do that. 

The Robotic Surrogate will soon 
arrive at the Johnson Space Center’s 
Dexterous Robotics Laboratory, 
where engineers are studying a vari- 
ety of robot designs for future mis- 
sions, such as assembling structures 
in space. A robot with human-like 
movements could prove especially 
useful for this type of work. 

Here on Earth, the Robotic Surro- 
gate could perform tasks too danger- 
ous for humans, such as handling 
hazardous waste or disarming bombs. 
Rosheim says his electrically powered 
robot could also replace the anima- 
tronic figures used in 


theme parks, whose hydraulic sys- 
tems are susceptible to oil leaks. 

In addition to the Robotic Surro- 
gate, NASA may also buy a robot 
hand built-by Rosheim. Its mechani- 


The robot torso is sized to fit inside an astronaut suit, to 
shield its wiring and joints from micrometeorites in space. 


cal structure is based on Leonardo’s 
anatomical diagrams of the human 
hand. The base of the thumb and the 
first knuckles of the two fingers are 
ball-and-socket joints. The palm folds 
to cup objects, and the uppermost 
knuckle of each digit is geared to the 
knuckle below for grasping. 

The next robot Rosheim hopes to 
build won’t be made from wires and 
stainless steel; it will be a replica of 
Leonardo’s lost robot knight. Initially, 
Rosheim is creating a digital version, 
which will be part of a CD-ROM por- 
traying the Leonardo drawings and 
their place in the history of robotics. 

The fully operable digital knight 
will debut at an exhibition called 
“Mechanical Marvels: Invention in 
the Age of Leonardo,” which opens | 
October 24 at New York's 
World Financial Center. 


most other robotic hands. 


Organized by the Institute and Mu- 
seum of the History of Science in Flo- 
rence, Italy, the exhibition will feature 
working models of machines designed 
by Renaissance artist-engineers. ® 
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come along in jazz in the last 10 
years.” -New York Times. 
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Controlling with Smart Materials 


A SMALL TEST CRAFT was the first helicopter with 
flight-control surfaces manipulated entirely 
by piezoelectric ceramics, rather than by a 
series of mechanical parts. The ceramics 
flex in response to a small electrical 
current, The process is similar to a 
DC motor brush network: As the 
rotor turns, brushes swipe 
against the contacts on 
the shaft and trans- 
fer the voltage. 


Do the Twist 


í THE TOP piezoelectric ceramic 
elements contract and the bot- 
tom ones expand to twist the 
rotor blade up—to twist the 
blade ansion 
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CONSIDER THE helicopter hub assembly. A system, 
marvelous design but extraordinary complexity, itgan use 
as many as 100 parts to mechanically change blade pitch 
as needed to control a helicopter in flight. That complex- 
ity, however, is why the rotors are costly and mainte- 
nance-prone, and can even cause fatal helicopter failures. 

Ron Barrett and his students at the Adaptive Aerostruc- 
tures Laboratory at Auburn University in Alabama are 
working on an alternative that may prove simpler and 
safer: They use an adaptive material that enables a solid- 
state rotor to flex to the correct blade pitch in response to 
electrical signals. Not only does the technology promise 
a smoother and more reliable ride, it uses a mere five 
parts—so it may eventually cost less, too. 

So what is this adaptable material? The researchers 
are using piezoelectric ceramics, whi 
a growing number of products, including stereo-speaker 
tweeters, batteries, and even skis. “Piezoelectries expand 

Tr of voltage," explains Barrett, 
with National Science 


h are also found in 


if t the root section [of t | and vary the pitch 
angle.” The piezoelectric: mounted between the 
rotor hub and the root of the helicopter blades. When 
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simpler—and safer. 


By Mariette DiChristina 


CES 


element contracts, the bottom expands, twisting 
blade up—and vice versa. 

Other researchers are also experimenting with adapt- 
able materials for flight control. But Barrett and his stu- 
dents were first to use piezoelectrics entirely for that 
purpose, conducting a series of short tests with a remote- 
controlled mini-helicopter. The test craft had a 4-foot- 
diameter rotor and was dubbed Gamara, after the flame- 
spewing flying turtle of Japanese monster-movie fame. 
Unfortunately, Gamara rolled over after hitting the 
ground on one of its flight tests and broke apart. The 
team had previously flown Mothra—named after the 
monster-movie moth—a remote-controlled airplane that 
also used piezoelectrics for flight-control surfaces. 

Tests with Gamara showed that the new hub assembly 
cut drag by 26 percent. It also reduced the weight of the 
flight-control system by 40 percent—equal to 8 percent 
of the helicopter's total weight. 

Bencfits to full-size craft may Ье а decade or two away, 
while a number of questions are addressed, cautions Bar- 
rett, For one, no one knows how long the ceramics can 
flex for flight before they may become “fatigued” and 
prone to failure. 
based technology: What happens if lightning zaps the 
rotor? The answer may come next year, when the Air 
Force plans to test such an event on an experimental 
weapon that uses adaptive canards for flight. 4 


Another big question for an electric- 


State Building is 


Its a hell of a rush. 


Just ask King Kong. 
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of Speed 


An inside look By Tony Swan 


at a Winston Cup engine. 


NASCAR'S WINSTON CUP is arguably the most micro- 
scopically regulated racing series on Earth. Every aspect 
of the car is spelled out in minute detail. The goal is to 
make the competition as equal as possible. 

No one would argue that the racing isn't close. But 
some teams manage to be more equal than others, par- 
ticularly in the area of horsepower. 

One such organization is Jack Roush Racing, which 
fields a Ford Thunderbird for perennial Winston Cup 
front-runner Mark Martin. 

То take a closer look at the inner workings of a Win- 
ston Cup V8, Mike Kasch, engine-builder for Martin's 
Number 6 Ford Thunderbird, walked us through the 
bones of a T-Bird Cup engine, most recently used for 
testing at Daytona International Speedway. 

A Winston Cup V8 starts with a block and cylinder 
heads supplied by the manufacturer. In Ford-powered 
cars, this is a 351-cubic-inch V8. Teams using Chevy 
engines have other displacements to start with, but the 
maximum displacement for any engine can't exceed 358 
cubic inches, and the limit on compression ratios is 14:1. 

The magic takes place in the race shop, where the 
specialists put a final finish on the cylinder bores, and 
perform extensive ma- 
chine work on the heads as 
well. Within certain basic 
parameters, the teams are 


Mark Martin's T-Bird V8 
reveals heavy-duty hard- 
ware and extensive pre- 
cision machine work. 
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Despite Ford's power edge, Jeff Gordon (24) held mid-'97 points lead. 


allowed a fair amount of latitude to do this tweaking. 

This includes a bevy of parts from aftermarket speed 
specialists: a high-strength forged-steel crankshaft, 
heavy-duty valve springs, heavy-duty lifters with needle 
bearings, heavy-duty bearings (Roush uses Cleavite bear- 
ings), a racing camshaft (Competition Cams), aluminum 
racing pistons (Wiseco), racing connecting rods (Carillo), 
and heavy-duty bearing caps—to list just a few. Roush 
Racing also fabricates its own dry sump oil system, 

Kasch and his colleagues do extensive machining and 
balancing work on the crankshaft, but the real secrets 
are in the intake manifold and camshaft profile. 

“Yup, that’s where the power comes from,” says 
Kasch. But that’s all he has to say. Although Roush and 
Robert Yates—who fields T-Birds for Dale Jarrett and 
Ernie Irvan—share information from their development 
of cylinder heads and intake manifolds, they aren’t about 
to share it with outsiders. 

So, how much power? Winston Cup teams are under- 
standably vague on this topic, too, but with some admit- 
ting to 720 hp you can bet that Mark Martin's TBird is 
capable of even more. It's also capable of sustained op- 
eration at engine speeds up to 9,000 rpm—phenomenal 

for a pushrod design—with 
oil temps approaching 300°F. 

The technology may 
not be cutting edge. But 
the level of refinement is 
worthy of NASA. 
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Disaster 
Data or: 


Ford team 

up to turn crashes into 
safety improvements. 
By Tony Swan 


LIKE THE FLIGHT DATA RECORDER in an airliner—the 
so-called black box—the impact sensors bolted into every 
car in the 1997 PPG CART World Series aren't black— 
they're blue. But even though the information they accu- 
mulate is more limited than an aircraft data recorder, 
their basic purpose is similar. Ultimately, the information 
could translate into safety improvements, not only in rac- 
ing cars but passenger vehicles as well. 

Measuring just 2 by 2 by 4 inches and weighing only 
2.2 pounds, the CART blue box is securely mounted to 
the race car's chassis below the 
driver's knees. Its computer p» 
memory is programmed to Q 
record only the vast G forces 
that occur in a crash—it 
automatically discards the 
loading and vibration that go 
with ordinary operation. And 
the goal is to improve under- 
standing of the effect of ex- 
tremely high G forces—up to 
100 Gs in head-on barrier im- 
pacts—on the human body. 

The heart of the system is 
a triaxial accelerometer. When 
a crash occurs, CART official 
Jay Hodge downloads the data into a tiny com- 
puter that he also uses as a pre-race system check. 

In addition to the G-load trace from the box, 
post-crash analysis also includes videotape of 
the actual crash, if available; videotape of the 
crash site from the pace car's onboard camera; 


o. 


and the injury reports from CART medical staff. The 
data is then folded into a computer model to provide a 
look at what happened and how it affected the driver. 

Paul Stanecki, manager of motorsports testing for 
Ford's Special Vehicle Operations, was responsible for 
development of the CART blue box, although he readily 
admits that it's not entirely new. 

“General Motors was the first to install impact sensors 
in Indy cars, and they're still involved with the IRL cars," 
he says. *In fact, we're hoping that GM, Ford, CART, and 
Formula 1 will cooperate in sharing crash data." 

The CART and IRL data recorders both trace their 
origins to a computerized shipping sensor developed by 
Instrumented Sensor Technologies (IST), of Okemos, 
Michigan. IST's recorder was first designed to monitor 
shipment of exceptionally delicate cargo, and the com- 
pany builds boxes for both IRL and CART. 

Nevertheless, the new CART recorders differ from 
those used in the IRL. The IRL recorders are battery- 
powered, while the SVO-CART blue boxes tap power 
from the race car's electrical system. This means that 
crashes in private testing are certain to yield data. 

Although CART expects the program to cut develop- 
ment time for safety improvements through advanced 
computer modeling, Ford's ambitions are broader. Ford 
plans to send program data to a University of Miami data- 
base for worldwide safety research, and also expects to 
apply C-load data to development of crash test dummies 
and improvement in passenger car safety. 

"Safety is not a competitive sport," says Stanecki. 

“Апа if there wasn't any possibility of technol- 
ә е ову transfer into the real world, we probably 
wouldn't be doing this." Stanecki also empha- 

| sizes that the C-load data is only the first step. 

"The key is the computer modeling," he says. 
“Кога has more computer modeling capability 
than any auto company in the world, and it's 
the model that translates the data into what 

the body actually experiences." 


Racers like Mark Blundell (below) try to avoid data 
contributions, but sensors (left) should improve safety. 


SEPTEMBER 1997 ШИ 
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We've Been Helping Cars Breathe Easier Since 1962. 


1962 For Carbureted Engines. 


1997 Cleans Your Fuel-Injected Engine. 


2032 We're Working On It. 


Gumout? Better Cleaning For Better Performance 
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FAST AND FURIOUS. 
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FORD MOTORSPORTS 
The ultimate proving ground. 

At 200 mph, the action out on the racetrack can get a bit hectic. But at Ford, that pace is perfect for pushing 
our newest technology to the limit. In the heat of battle, we go all out to improve things like engine 
efficiency and electronics technology. The payoff comes in the form of advances like Duratec engines 
and EEC-V electronics for the Ford you can drive. 

Now there's a development worth researching. 
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Olds 
Power 


A race-ready 
engine is only 


the beginning 


at Team Menard. By Tony Swan 


TWO THINGS ARE clear in the still-uncertain future of 
the new Indy Racing League. 

First, of the two production-based 4.0-liter DOHC 
32-valve V8 engines available to IRL campaigners, Olds- 
mobile's Indy Aurora V8 is the one to have. Although 
grave durability concerns surrounded the Olds V8 going 
into the month of May, those concerns evaporated as 
the 500 wore on. In the end, attrition was attributable 
largely to crashes, rather than engine failures, and Arie 
Luyendyck's second Indy 500 victory was a very big first 
for Oldsmobile. 

In subsequent races in Texas and Colorado, Olds-pow- 
ered entries continued to dominate, and at this writing 
only two teams are still campaigning with Infiniti engines. 

The second revelation: Team Menard is better at ex- 
tracting horsepower from the Olds engine than anyone 
else in the IRL. Menard operates a two-car team, with 
Tony Stewart and Robbie Buhl as drivers. And even 
though Stewart didn't break into the win column until 
June at the new Pike's Peak International Raceway in 
Colorado, he's been on the front of every IRL grid since 
the beginning, usually in pole position, and he's led 
almost every race at some point. 

Some of the credit, obviously, belongs to Stewart's 
skill. But the skills of John Menard's engine preparation 
also figure into the equation. Menard's current engine- 
building operations are headquartered in Indianapolis 
and headed by Butch Meyer. 

The grandson of three-time Indy 500 winner Louie 
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Olds V8 (left) was suspect as recently as the Phoenix IRL 
round (above), but updates have made It the engine to beat. 


Meyer (28, '33, 36), and son of speed merchant Sonny 
Meyer, Butch Meyer has been working on engines since 
he was 12. His opinion of the Olds Indy Aurora V8 is 
high. "It's a nice piece of work," he says. "When you get 
one, everything fits really nice. You don't need a machine 
shop to make 'em fit together." 

Nevertheless, fit —specifically, main bearing toler- 
ances— proved to be the weak point of the early Olds 
racing engines. Relatively loose tolerances reduced oil 
flow to the connecting rods, precipitating an alarming 
number of engine failures. However, Oldsmobile cor- 
rected the problem prior to the '97 Indy 500. 

Unlike the CART PPG World Series, IRL teams own 
their engines, which means teams like Menard's can add 
their own tweaks. That's where Meyer earns his keep. 

"The rules say you have to run the same block and 
heads, you can't use any titanium pieces, and you have to 
use a 90* crankshaft. But you can use any cams, valve 
springs, valves, crankshaft, pistons, and connecting rods. 
Internally, you can do about anything you want." 

Meyer is predictably reluctant to detail just what “any- 
thing" means at his shop, but he is willing to give a hint. 
"Basically, we just change some of the clearances." 

He's equally reticent on the subject of maximum 
horsepower in one of his engines. "When we get 'em, we 
see somewhere between 650 and 680 hp," he says. "When 
we're done, it's something like, say, 700." 

In racer-speak, that means more than 700 hp. But 
Meyer is quick to credit his key driver for the success of 
his Olds engines. 

"Tony Stewart is a big part of it," he says. “Не makes 
our engines look good, because he's so good." 
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Super Touring 


These family cars race with plenty of attitude. 


HERE'S A NOVEL IDEA: a stock car racing series that 
actually uses stock cars. More or less. 

Now in its second season, the new North American 
Super Touring Championship is organized around mid- 
size sedans like the Dodge Stratus and Honda Accord, 
and operates as a support series for the PPG CART 
World Series on temporary street and permanent road- 
racing circuits. 

Like NASCAR's Winston Cup Championship and 
the Sports Car Club of America Trans-Am series, the 
Super Touring cars in this racing circuit look very much 
like their production counterparts. 

Unlike NASCAR's tube-framed Ford Thunderbirds, 
Chevy Monte Carlos, and Pontiac Grand Prix, however, 
the Super Touring cars are actually based on production 
chassis and engines, up to 2.0 liters displacement. Nearly 
every manufacturer on Earth offers an engine that meets 
this specification, and the series rules permit some mix 
and match on this score. 

For example, the two-car PacWest Dodge Stratus team, 
which is backed by Chrysler, uses race-prepped versions 
of the 2.0-liter DOHC 16-valve Neon engine, which isn't 
offered in the production Stratus. In production tune, 
this engine is rated at 150 horsepower, while the racing 
version generates almost 300. 

Although Super Touring engine builders can do pretty 
much as they please with engine components, including 
a dry sump lubrication system, development begins 
with the stock engine block and heads, and the stock 
crankshaft orientation. Peak rpm is electronically lim- 
ited to 8,500, to preserve engines and thus cut costs. 
More significant, the cars must run with catalytic 
converters and use Texaco CleanSystem 94 unleaded 
gasoline—an impressive feat in an engine with a com- 
pression ratio of 12.2:1. (For contrast, the compression 
ratio in a stock Neon twin-cam engine is 9.6:1.) 

Similarly, the builders have lots of latitude with chas- 
sis and powertrain components but must start with a 
stock body shell and floorpan. Though the interiors are 
completely gutted, the cars must also retain portions of 
the stock dashboard, though most teams substitute an 


By Tony Swan 


LCD screen with digitized information for the standard 
instrument array. In addition to basic information like 
coolant temperature and rpm, the readout can include 
more sophisticated data like vehicle ride height, brake 
rotor temperatures, and lap times. 

Vehicle ride height is another readily visible difference 
between a Super Touring car and its stock counterparts. 
Most of the touring cars have about 1.5 inches between 
the front spoiler and the pavement, compared to 6 inches 
or so for a stock car, even though the cars ride on 19-inch 
wheels mounted with series-spec Michelin Pilot racing tires. 

Transmissions are close-ratio six-speed manuals with 
sequential shifting—push the lever forward for downshifts, 


Plastic windshield 


300-hp 2.0-liter 
stock-block engine 


Carbon-fiber 
front air dam 
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pull back for upshifts, just like a motorcycle. The cars are pack snarls into the first turn at the outset of a 30-minute 

equipped with clutches, used mainly for the standing sprint race. 

starts, but the drivers don't use the clutch for shifting. The Super Touring Championship is closely patterned 
Ready to roll, a front-drive Super Tourer like a Honda on the highly popular British Touring Car Championship, 

Accord or Stratus has to weigh at least 2,150 pounds. Such the progenitor of 23 similar championships around the 


rear-drive cars as a BMW 318 have a 55-pound weight world. It's not bargain-basement racing. A race-ready car 

handicap. Other cars showing up on North American represents an investment of at least $150,000. But it pro- 

starting grids include Ford Mondeos (the European ver- vides some of the best slam-bang, take-no-prisoners 

sion of the Ford Contour) and Toyota Camrys. racing on earth. A 30-minute sprint doesn't afford any 
Although 300 hp doesn't sound like much compared room for patience. 

to the 600-plus of a Winston Cup car, it's enough to pro- Although still in its infancy, with relatively small 

duce 5-second 0-to-60 times in a 2,150-pound car. And fields, the North American races have so far lived 

the standing starts produce plenty of action when the up to the formula. 


Carbon-fiber 


LCD data and rear wing 


instrument display 


Sequential 
six-speed gearshift 


19-inch forged 
magnesium wheels 


Adjustable remote- 
reservoir gas shocks 


11-gal. fuel cell 


Stock body 
shell and chassis 


Ready to Rev 


14.9-inch rotors, twin-piston Starting with a stock unibody, this Honda 
aluminum calipers Accord weighs in at 2,150 pounds race-ready. 
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To you, it's a spark plug. 
To your engine, it's pure platinum. 
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reach its self-cleaning temperature 
faster. Which means you get full engine 


The only plug with a solid platinum center elec 
trode heat-fused into an extended ceramic insulator. 
Other plugs put platinum alloy just on the tip 


When it comes to spark plugs, your 
engine can tell the difference between 


pure platinum and all the rest. A power over a longer performance life. So, 

3osch Platinum is the only premium spark for quicker starts, smoother acceleration and 
plug that heat fuses a 99.9% pure platinum improved fuel efficiency, give your engine the 
center electrode for an air-tight seal. This only plug that’s pure platinum. For a retailer 
superior design allows Bosch Platinum to near you, call 1-800-TOP-PLUG. 


BOSCH 


The Ultimate Spark Plug. 


Y M87 Robert Bosch Corporation. Sales Group. 
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WITH AN OUTLINE resembling a tarantula poised on 
lugged tires, the truck's screens, shields, and 

tube frame are visible underneath its carbon-fiber body, 

ready to defend the vehicle against violent physical as- 


sault. The windshield is a black cavity, the glass gone, 


the opening framed in more steel tubing, an ominous 
age with driver Ivan Stewart's face barely visible inside. 

The truck looks for all the world like an invader from 

the dark side of the moon; with the crackling engine 


idling in traffic, you can't imagine what this strange 
beast's purpose might be. 

Actually, Stewart's truck is designed for one of the 
most unusual motorsports events in the world: a race 
where the duel to finish first becomes almost incidental 
to the real challenge—surviving the course in one piece. 
It's the Baja 500, and Stewart's truck is just one of the 
entrants passing slowly through the crowds toward the 
starting line. 

The roads leading out of Ensenada up through the 
foothills of the Sierra Juarez mountains that form the 
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technology and 


yA tenacity, Ivan ae 5 
gv Stewart braves 
mr х 

je. the Baja 500: 


By.Dan McCosh 


Top, driver. Ivan. Stewart after the race, 
Above; at.the slightly deflated arcti that 
marks the finish, the warm embrace of fans ^ p 


reWatds participants who’ve-endured the 
hazards and difficulties of the off-road course. 


| PHOTOGRAPHY BY JOHN В. СА ЧЕТТ | 


" 
ПЫ SEPTEMBER 1997 


W O R к. 


Call it a company car, if you will. 

For us, the six Honda PPG CART World Series 
race cars below make up a portion of what we like to 
refer to as our research and development department. 

Sure, the learning curves are kind of quick. 

But can you think of a faster way to develop and test 
the latest technology? 

In addition, many of our engineers gain invaluable 
experience through our racing program. Experience 
that has helped them to develop innovations like 
Honda's rammed fuel-injection system, double 
wishbone suspension and VTEC engine. Not to mention 


the new, more responsive V-6 engines in our Acura CL 


and upcoming Honda Accord. 


Of course, when you drive a race car to work, it 
does tend to get your motor running a little faster. 
For a closer look at 
what makes Honda go, visit 


www.honda.com on the Web. 
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CHECKPOINT LOCATIONS: 
[1] Baja Gold Mining Company 


Compadre Trail 
El Alamo Graded Road 


Mike's Sky Ranch 


Santo Tomas 

The Baja 500 runs from 
| Ensenada, through the 
mountains, and across. 
the desert before coming 
back to the sea. 


[5] Baja Gold Mining Repeat 


spine of Baja California—the western Mexican peninsula 
that juts south into the Pacific Ocean—are some of the 
worst in the world. These trails are fashioned more by 
chance, water, or weather than by any design for vehicu- 
lar traffic. 

Anything on wheels is at risk. Even the taxi drivers in 
Ensenada tend to calculate potential damage to shock ab- 
sorbers or the chance of a cracked frame before accept- 
ing a fare up here, and are as likely as not to turn down 
the would-be passenger with a polite shrug. 


104 


A burro is the conveyance of choice in this near- 
desert, able to pick its way among the melon-size rocks, 
amble easily though the El Rayo pine forest, and keep its 
balance on steep mountain turns that double back in 
blind corners with shoulders soft enough to give away 
underfoot when you stop for the view. 

The raw challenge of the locale lured a few hardy 
souls in 1969 to try a long-distance road race through 
these byways with a motley collection of dune buggies, 
off-road motorcycles, and modified street machines origi- 
nally developed for desert racing. The Baja 500 quickly 
established its own mystique. In a region where both 
countryside and lifestyles are rugged, the difficulties 
of the terrain are compounded by the vagaries of the 
course. Getting lost is not only easy—it is dangerous 
in the desert heat if fuel runs out. 

An off-road racing enthusiast who started driving 
dune buggies in high school, Ivan Stewart trekked to En- 
senada in 1970 as a spectator and was instantly hooked. 
“It was the adventure that appealed to me,” he says. Most 
of the racers use a partner to navigate, but Stewart insists 
on driving the entire race single-handed, earning him the 
nickname Ironman. Now, after 25 races and 14 first-place 
finishes in his class, he is the grand master of the circuit. 

The starters are arranged roughly by speed potential, 
with motorcycles first, then the big trophy-class trucks, 
then the buggies—strangest-looking of the lot, rolling 
steel cages with highly modified engines hanging out 
the rear. The lineup eventually trails off with modified 
Volkswagens, which are expected to finish late at night or 
early in the morning. The trucks start 60 seconds apart, 
creating a single file that by day's end will stretch half the 
length of the course. Passing is difficult, made more so by 
the clouds of dust that blanket the road behind each 
speeding vehicle. You pray the night before for rain, or 
failing that, for a light wind to blow the dust clear. 

Stewart's truck epitomizes the top class at the Baja 
these days. The body shell is fabricated to resemble a Toy- 
ota T100 pickup, but all that remains of the production 
vehicle is the chromed plastic grille. The lightweight body 
skins over a tube-framed, midengine vehicle designed 
specifically to traverse extremely rough terrain. The sus- 
pension has been developed and refined to absorb the 
pounding of high speeds while maintaining control. The 
wheels have a free travel of some 26 vertical inches, while 
the shock absorbers are huge, carefully designed units 
that pump the fluid through external coolers. With this 
kind of suspension, a truck can leap several feet in the 
air and land with surprisingly little shock. Stewart 
has posted most of his remarkable record driving V6- 
powered trucks with several hundred horsepower less 
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than his competition. This year’s race debuts the 500- 
horsepower 4.9-liter V8 engine, based on the new T100 
truck V8. The power boost should give him a signifi- 
cant advantage, assuming the brand-new engine holds 
together under racing conditions. 

Before the race begins, Stewart pre-runs the course in 
a modified Toyota Land Cruiser, explaining a technique 
of driving that at first glance seems simply insane. 

“Coming into a corner, you 
can read the terrain," he says, 
while I’m staring ahead at a 
road that seems simply to disap- 
pear into a small grove of trees. 
He looks closely at the berms 
on the edge of the road: “A 
small berm: tight corner; large 
berm: 


ast corner." A curious lack of up-and-down motion 


is testimony to Stewart's ability to almost subconsciously 
find a track down the center of the road where all wheels 
maintain contact. 

The pre-run allows Stewart to stamp each corner into 
his prodigious memory of the course. He says he can run 
a mental video of each section, an ability he demon- 
strated in post-race arguments 

Regardless, the course is never quite the same twice 
Passing vehicles chew it up, as can the weather. Rocks are 
kicked onto it, and ruts deepen. 

Even the spectator gets into the act sometimes. It is 
considered fair game for fans to build obstacles to trip up 
the passing trucks: Such sabotage ranges from creating 
deep holes to rolling logs onto the course. Trail markers 
are knocked down or removed. Ribbons tied to bushes to 
mark the course seem to end up in the hair of young girls. 

Stewart's team is finely tuned, from the pit crews to 
the chase trucks that crisscross the course carrying spare 
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uring the brutal race, 
sliced oranges, and a bouquet, ti 
Left, winner Stewart signs autogr: 


wman dêıivêts lip balm, 
tewart оп a silver platter. 


parts. The former have a task not unlike intercepting a 
space shuttle. They have one shot at the truck as it 
comes roaring out of the desert. They jack it up, 
change the four wheels, and dump 40 gallons of gas 
into the tank. Stewart gets a new pair of goggles, water, 
and a candy bar. Then the pit-stop crew packs up. 

On race day, Stewart starts in the lead and stays there 
all day. He drives with precision, up through the foothills 
to the pine forest, where several cars will roll over later in 
the day; then down to run along the beach. 

In past years, unforeseen difficulties have popped up. 
Flat tires have had to be changed single-handed, while 
spectators absconded with the lug wrench. There was an 
encounter with lost, naked motorcyclists in the dese! 
One year, victory seemed certain, with Stewart holding 
a 7-minute advantage through the rough terrain, only to 
lose the lead on the beach when a high-horsepower con- 
tender roared from behind. This year, however, all is go- 
ing as planned, save for a brief moment when the pit 
crew fixes a sticky throttle linkage. 

Stewart finishes some 38 minutes ahead, a new 
record. The crowd parts only long enough for him to 
reach the finish line, then swamps his car, looking for 
autographs. Tired as he is after 9 hours and 48 minutes 
over the brutal course, he obliges. > 
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TOYOTA 


OUR MINDS ARE ALWAYS RACING 


The KOOL/Toyota 
Atlantic Series. 
See a legend in the 
making on ESPN2. 


(Air dates subject to change. 
Check local listings for details.) 


Marlboro Miami Grand Prix 
presented by Toyota 
Sunday, March 9 
6 pm EST 


Toyota Grand Prix of Long Beach 
Saturday, April 19 
1 pm EST 


Bosch Spark Plug Grand Prix 
presented by Toyota 
Saturday, May 3 
4 pm EST 


Miller 200 
Saturday, June 7 
5 pm EST 


Grand Prix Molson Du Canada 
Saturday, June 21 
5 pm EST 


Medic Drug Grand Prix of Cleveland 
Saturday, July 19 
5 pm EST 


Molson Indy Toronto 
Saturday, July 26 
5 pm EST 


Grand Prix Player's Ltee. De Trois-Rivières 
Saturday, August 9 
2 pm EST 


Miller 200 
Saturday, August 16 
4 pm EST 


Texaco/Havoline 200 
Sunday, August 24 
12 pm EST 


Molson Indy Vancouver 
Sunday, September 7 
12:30 pm EST 


Toyota Grand Prix of Monterey 


Sunday, September 14 
1:30 pm EST 


Www.toyota.com 


ATLANTIC CHAMPIONSHIP 


That's right, all it takes is 30 seconds. Enter to win one of these great 
Motorsports Grand Prizes. All you have to do is send us your name, 
address, phone number and/or e-mail address and include your list of 
the "ultimate" race team. Please limit your list to no more than eight 
names and it may include fictional and/or real auto experts. Maybe 
you want Fat Albert rather than Al Unser, or Tiny Tim rather than 
Tim Allen. You are the “Pit Boss"! 


Trip to 

Sk р Barber 
Racin 

Schoo 


Includes airfare, hotel and 2-day weekend school for two in 
Indianapolis, IN, Lime Rock, CT, or Sonoma, CA. 


Website: www.pennzoil.com 


230 Piece 
Craftsman 
Mechanics 
Tool Set 
Includes 133 sockets, 
28 wrenches, 3 ratchets, 


26 drive tools and 
40 specialty tools. 


Website: www.sears.com/craftsman 


Send Entries To: Or E-mail Us: 
Popular Science raceteam(2 popsci.com 
Dept: Ultimate Race Team 

2 Park Avenue 

New York, NY 10016 


ч household Contest participation indicates acceptance of contest rules. Winners wil be chosen 
from all completed entries, awards will be announced on 12/15/97. All entries must be received prior to 
7. Times Mirror Magazines and Popular Science reserve the right to revoke the winning entry if the winner is found to be inel- 
Chances of wining are based on the number of entries received. Employees of Times Miror Magazines are not eligible to par. 
Taxes on prizes are the sole responsibility ofthe individual winners. Entrants are only eligible to win one prize, the winner 
‘Skip Barber Weekend wil be selected first and Prize #2: The Craftsman Tool Set will then be selected. Winners agree 
x. likeness and entry for advertising/ promotional purposes of Times Mirror Magazines without addi 
state and local rules apply. Entrants must be atleast eighteen years of age and posses a valid dri- 

to SKIP BARBER RACING SCHOOL is limited 
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do cats always land on their feet? 
Amy Thomas 
Ames, lowa 


“IT’S REALLY the result of hundreds 
of thousands of years of evolution," 
says Dr. Nicholas Dodman, director 
of the Animal Behavior Clinic at 
Tufts University School of Veteri- 
nary Medicine in Medford, Massa- 
chusetts. Cats have always been 
jumpers and leapers, says Dodman, 
"so death or injury due to falling was 
a big problem for early cats." 

According to Darwin's theory of 
evolution, animals that survive long 
enough to reproduce will pass on the 
genes that enabled them to survive 
in the face of competition and envi- 
ronmental pressure. Early cats that 
had the ability to right themselves 
in the air and land on their feet (as 
opposed to crashing to the ground 
on their backs) lived to pass on to their 
offspring the neurological and phys- 
iological changes involved in perfect 
landings. These changes included 
the development of tiny hairs in the 
ears, along with the cat's sharp visual 
system, which sends messages to 
the brain telling the cat which way 
is up and which is down. 

When a cat senses that it is falling, 
the brain sends messages to the mus- 
cles telling them to twist in such a 
way that the cat's head is parallel 
to the ground. After this is accom- 
plished, the animal's body naturally 
follows and the cat lands in an up- 
right position. 

Most cats have this righting re- 
flex and land on their feet if given 
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Secrets of the Lava Lite 


EDITED BY CECILIA WESSNER 


Research by John Fredericks, Chris 
O'Malley, Sharon Parmet, William G. 
Phillips, Bob Sillery, and Kai Wu 


WEIRD OBJECTS called Lava Lites were all the rage in the 1960s. People 
watched fascinated as colored blobs with strange shapes mysteriously 
rose inside the glowing lamp and then slowly sank. Now the Lite is mak- 


ing a comeback.—Arthur Fisher 


Water and poly. 
ethylene glycol 


Chlorinated — 
paraffin 


Gla 
bottle 


Light bulb —— 


@As the blob reach 
es cooler water at 
the top of the bot 
tle, it begins to 
shrink, and its den 
sity increases. So it 
sinks slowly to the 
bottom, where the 
process starts over. 


@Now slightly less 
dense than the very 
viscous water/poly 
ethylene glycol mix- 
ture, the paraffin 
blob 

to float ир 


@ When the lamp is 
switched on, heat 
from the light bulb 
is transferred to the 
paraffin via a coil of 
wire. The paraffin 
slowly melts, 
increasing in volume 
by 3 percent and 
lowering its density 


@ Before the lamp 
is turned on, the 
bottom of the glass 
bottle is covered 
with paraffin to 

hich just enough 

hlorine atoms are 
added to make the 
wax slightly denser 
than water. 
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GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandieRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 

coupon to RainhandieR or call 
1-800-942-3004; or FAX 1-800-606-2028 
or E-MAIL: Rainhandle (2 AOL. 


! Dept. #PS0997 from SAVETIME CORP. 
2710 North Avenue, Bridgeport, CT 06604 
Please send me your free information kit. 
Name 


Address 
City 
State 
Phone( 
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ADVENTURES 


The Learning Channel’ 


enough distance to do so. "If you 
hold a cat upside down 3 feet above 
the floor and drop it, the cat will 
land on its feet," says Dodman. 

But that's about the closest to the 
ground that such a feat can be per- 
formed by a normal, healthy cat. 

If a cat happens to be nearsighted 
or farsighted, however, its righting 
mechanism could be off-balance and 
the cat could be injured if someone 
purposely dropped it in an upside- 
down position. 


Sometimes, after I’ve been skiing 
or riding a roller coaster, | experi- 
ence an odd sensation, as though | 
am still on the slopes or the ride. 
What causes this feeling? 
Christian Dehner 
Lexington, Ky. 


“THE SAME THING happens to 
many people, including me, after 
Туе been boating in choppy water 
all day,” says Dr. Dwight T. Jones, 

a pediatric otolaryngologist at Chil- 
dren’s Hospital in Boston. 

The sensation, says Jones, origi- 
nates in the ear's vestibular system. 
This part of the ear consists of three 
channels, called the semicircular 
canals, which detect movement. The 
canals contain fluid and hair cells, 
which are stimulated by the moving 
fluid, enabling them to detect your 
balance and sense of orientation. 

After riding a roller coaster or 
boating in rough waters, the extended 
rapid movement of the fluid over the 
hair cells causes them to be “set to 
the new motion,” as Jones puts it. 
These tiny hairs can take as long as 
four days to reorient themselves fully. 


How does a supercharger differ 

from a turbocharger in an engine? 
Ryan Gajewski 
Shawano, Wis. 


A SUPERCHARGER and a turbo- 
charger both increase power by forc- 
ing more air into an engine. Each ac- 
complishes this differently, however. 


А turbocharger uses exhaust pres- 
sure to spin a fan that creates more 
air pressure for the car's air-intake 
system. The turbocharger creates 
this pressure only when the driver needs 
extra power, such as when passing an- 
other vehicle. During normal cruis- 
ing, the exhaust creates minimal boost, 
or power increase. So fuel economy 
remains relatively unaffected. 

А supercharger, on the other hand, 
creates extra air pressure through a 
belt-driven compressor that runs off 
the engine crankshaft. A supercharger 
creates boost continuously, and solid 
power exists at all times. The driver 
takes advantage of this power during 
acceleration. The disadvantage of a 
supercharger is that it's less fuel effi- 
cient. Also, superchargers are larger 
and heavier than turbos, so they are 
more difficult to place in smaller cars 
with less under-the-hood room. 


Are fossil dinosaur bones really 
bone or are they petrified in a 
manner similar to petrified wood? 
Mike Hatchimonji 
La Palma, Calif. 


DINOSAUR FOSSILS are not bones 
anymore. Over time, water carries 
away the materials that composed 
the dinosaur bone and deposits min- 
erals in their place. The same process 
petrifies wood. The only types of 
fossils that retain some of their orig- 
inal elements are the shells of mol- 
lusks, such as clams or oysters, and 
of brachiopods, commonly known 
as lamp shells. Calcite, a mineral 
found in Earth's crust, replaces the 
protein in these shells, but the re- 
mainder of the shell can stand the 
test of time. 


When people get old, why does 
their hair turn white? 
Richard Lam 
Toronto, Canada 


IT'S NOT THAT we acquire white 


hair as we age; instead, we lose our 
original hair coloring. Pigmentation 


———————————-—|O 


cells, either melanin (for darker hair) 
or pheo-melanin (for lighter hair), add 
coloring to hair as it grows. This pig- 
mentation gives us our normal, orig- 
inal hair color. As we grow older, 
these pigmentation cells die off, en- 
abling the hair's base coloration, 
white, to show through. Because 
pigmentation cells don't all die at 
once, some hairs simply have less 
pigmentation than others, resulting 
in gray hair. It's a long, gradual process 
for hair to lose all its pigmentation 
and become white. 

You may also wonder if there's 
any truth to the notion that a stress- 
fullife causes premature graying of 
hair. Although that's quite possible, 
given that stress and mood affect 
body chemistry significantly, thus 
far there's no objective evidence that 
early white hairs mean you're taking 
life too seriously. 


How аге the space shuttles hoisted 
atop and connected to the 7475 that 
transport them? 
Jon Callihan 
Johnstown, Pa. 


THE ORBITERS ARE lifted by *mate- 
demate" devices, each consisting of 
two 100-foot towers connected with 
a horizontal platform at the 80-foot 
level. A large lift beam, controlled 
from the platform, raises or lowers 
the orbiters. The shuttles are then 
attached to three struts—two in the 
rear, one in the front—on top of 
the aircraft. 

Performing taxi duties are two 
Boeing 747 jumbo jets, both of which 
entered service as commercial air- 
liners in 1969. The planes, called 
Shuttle Carrier Aircraft (SCA), have 
been modified by Boeing for this 
special assignment. Not only were 
the interiors stripped of creature 
comforts and the structures strength- 
ened to accept the struts, but two 
vertical stabilizers—one at each end 
of the standard horizontal stabiliz- 
ers—were added to enhance stability. 

When mated with an orbiter, an 
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New CRAFTSMAN ^ 

Stubby Combin- 

ation Wrenches 

reach fasteners 

in confined areas. 

These 12 pt. 

Wrenches are hot 

forged and heat 

treated, hand 

ground and polished. Sets 
available for $29.99 at your local 
SEARS store. For Craftsman 
catalog, call 1-800-377-7414. 


Website: www.sears.com/craftsman 


PLATINUM м» ү 
~ Ly 


Bosch Platinum Spark Plugs. The 
only spark plug with a pure plat- 
inum electrode that's heat fused 
into an extended ceramic insulator 
for an airtight seal. So Bosch 
Platinum reaches its self-cleaning 
temperature faster for improved 
power and fuel efficiency. 

For a retailer near you, call: 
1-800-TOP-PLUGS. 


BOSCH 


If The Thought 0f 


30.000 Lbs. Of 


тъ You, Wy 
In Your Living Room 


World's best PC racing simulation. 
Officially sanctioned NASCAR 
championship on the Internet. 
To order, call 800-757-7707. 


Motorsports apparel and merchandise 
catalogs by calling 1-800-688-5913. 
Website: www.toyota.com 


TED 


LAY From ne ector ot Popuiar science Magazine 
TICE тне wHAT'S NEW wessire 


www.popsci.com 


COVERAGE INCLUDES 
THE NEW INTERNET 


Popular Science explains how the Internet is changing. 
Get up to speed online with: 


* Glossary of new Internet terms 
* Links to the sites that best show off new-Internet technology 


* Links to where you can download the software you need to 
experience the new Internet 


WHAT HAPPEN 
AT ROSWELL? 


* An interview with UFO expert The Amazing Randi 


* Coverage of the 50th Anniversary activities 
in Roswell 

* Roswell poll: Do you believe the explanation put forth 
in the Air Force's Report? 

* Forum: Your comments on what really 
happened at Roswell 

+ Roswell trivia/scavenger hunt game 


Web-exclusive news stories, hands-on reviews, events, and exhibits. 


Want extra information about our features this month? Check out this section for updates, 
relevant stories, and links. 


SUBSCRIPTION INFORMATION 


It's now easier than ever to renew your subscription, buy a gift subscription, 
or take care of an address change online. 


www.popsci.com/roswell 


Н Learn Money-Making 
Build Your Dream LIR 


x Train at home in your spare time for a 
promotion, pay raise, or to start а 
new career or business of your 

own. You can even get 

your Degree at home! 

Call or send coupon 

to ICS for FREE 

Information! 


International Correspondence Schools 
Dept. APCSBTS, 225 Oak 


Tri-Steel puts all the 
right pieces together. 


Make your dream a reality! Whether it's 
your dream home or owning your own 
business, Tri-Steel has the Right Product 
with the Right Support and Training, at 
the Right Time. Our proven and tested 
steel systems have long been the solution 
for higher quality homes and structures. 
Homes stronger, safer, kinder to the 
environment and more energy efficient make 
Tri-Steel the Right Choice. 


Entrepreneurs, Home Buyers, 
Do-It-Yourselfers and Builders: 


B 
B 
B 
B 
8 


Be a part of the big picture! Е 
Caltoday —4-800-TRI-STEEL ‘227 8 
for a free NATIONAL HEADQUARTERS IN TEAS 


moet" 1-888-252-6654 727 


REGIONAL HEADQUARTERS IN GEORGIA 


Tri-Steel Structures, Inc. 
.» the 20 year industry leader. 
^ 940-497-7070 fax: 940-497-7497 


M 


hours a 
IL poe 


at 8300- 595-5505 ext. 1614 
Call anytime 24 


SCA typically cruises between 13,000 
and 15,000 feet at about 450 mph. 
Range is 1,000 nautical miles, versus 
5,500 unmated. The gross takeoff 
weight is more than 700,000 pounds. 
The jets are powered by four Pratt 
& Whitney engines, each producing 
50,000 pounds of thrust. 

NASA obtained its first SCA 
747, code-named NASA 905, from 
American Airlines in 1974. The sec- 
ond, NASA 911, came from Japan 
Airlines in 1989, 


What actually happens when you 
get a “Charlie horse"? 
Jamie Hess 
Longview, Texas 


ALTHOUGH PEOPLE commonly 
think of a Charlie horse as a cramp 
specific to the leg, the cramp can 
occur in any muscle of the body. 
“It’s a blanket term for any type 
of muscle spasm,” says Cynthia 
Schroder, a certified athletic trainer 
at the University of Kansas in 
Lawrence. Charlie horses can be 
triggered by impact injuries or while 
engaging in an activity in which mus- 
cle cramping might occur, such as 
running. You can also get a Charlie 
horse if you sleep in an unusual 
position that cuts circulation to an 
area, which deprives the area of oxy- 
gen. Even an electrolyte imbalance, 
when the body is leached of impor- 
tant elements such as calcium and 
potassium, can cause the spasms. 
How to treat a Charlie horse? 
Apply ice, says Schroder. “Ice brings 
down the swelling, reduces pain, 
and relaxes the spasm.” Ф 


QUESTIONS FOR FYI? 

We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 

E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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Earn Up to 


00 an 
e Hour 


$5 


While You Learn 


Free Opportunity Kit Tells You How! 
The service sector of the economy will show 
tremendous growth over the next several 
decades. Cash in when you become a “pro” in 
one of these high income professions. 


Earn $25 to $50 an hour 


The key to your success lies in providing a service that is in 
great demand. Foley-Belsaw training programs focus on 
fields where the demand is growing and will continue to 
grow well into the twenty-first century! And with Foley- 
Belsaw's unique approach, you gain skills quickly in your 
spare time at home; you can even earn cash while you 


style. Fole; 
don't offe 


learn. There's no "classroom pressure" 
competition ... you set your own pace, your own study 


Belsaw also provides "extr 
100% money-back guarante 
the professional tools and equipment you need, 


no fierce 


other courses 
long with all 


Send now for your 
free opportunity kit. Get 


“hands on" training in one of 
these profitable fields! 


1. Locksmithing. As millions of Ameri- 
cans demand greater protection, this 
becomes a high demand field. 

2, Saw & Tool Sharpening. A business 
where 90 cents out of every dollar you take 
in is cash profit! You'll earn $18 to $25 per 
hour running machines that do the work. 

3. VCR Cleaning, Maintenance & 
Repair. The VCR has become a basic part 
of nearly every American household. Make 
up to $50 per hour in this fast growing field. 
4. Upholstery. As furniture prices rise and 
quality noticeably decreases, it makes good 
sense to pursue a career in upholstery. 

mall Engine Service & Repair. There 
are more than 65 million small engines in 
use today. You can make $45 in just 1/2 


"I opened my own business, spare 
time, seven months after I enrolled 
and made a profit of $329 for the 
first week." 

B.A. 


"No more hard, nasty work for me. 
Now I have my own business and 
with hardly any effort I average 
around $50 an hour. Thanks for 
my new start in life." 

Stan Waller 


hour for a simple tune-up and even more 
for many simple repairs. 

6. Professional Woodworking. Build 
over $3,000 worth of valuable furniture 
while you learn! Create heirloom-quality 
furniture and save thousands on your own 
home repairs. 

7. Computer Repair, Maintenance & 
Upgrade. The computerization of America 
is taking place! Jump on a high paying 
occupation with an unlimited future. 

8. Computer Programing. Programmers 
with the right skills command top dollar. 
Learn computer languages. 

9. TV/Satellite Dish. The demand is 
growing for the variety in entertainment 
only a satellite dish can provide. 

ig. Skilled gunsmiths 


Q Locksmithing 12997 
О Saw & Tool Sharpening 21810 
Q VCR Cleaning & Repair 62692 


Q Small Engine Repair 52874 
О Woodworking 43742 
О Computer Repair 64592 


Name 


Foley-Belsaw Institute * 6301 Equitable Road 
Kansas City, MO 64120 
Please Check Only ONE of the Following: 


charge up to $50 per hour for simple 
repairs. 

11. Vinyl Repair. Just a few days' practice 
and you're ready to do repairs for pay. 
This process is easy and the demand never 
ends. 

12. Computer Specialist. Learn word 
processing, spreadsheet and data base 
applications. 

13. Electrician, In a business of your own 
or working in the commercial or residen- 
tial field you can make top dollar. 

14. Networking Specialists. Learn the 
skills required to make big money tying 
Personal Computers together to make 
efficient operating systems. 


Q Computer Programming 35411 
О TV/Satellite Dish 31464 

Q Gunsmithing 92496 

Q Vinyl Repair 71343 

О Computer Specialist 38246 

Q Electrician 95264 

О Networking Specialists 39233 


Street 


State 


r 
| 

| 

| 

| 

| 

Q Upholstery 81412 
| 

| 

| 

| 

| City 

| 


Call Toll-FREE 1-800-487-2100 


Zip 


TIMBERLINE 
GEODESICS 


As featured оп CBS 
TVs "NORTHERN EXPOSURE", the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and sizes 
for the do-it-yourselfer all over the world. 
Buy the complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 
1-800-РОМЕ-НОМЕ. 


LINDAL CEDAR HOMES 

Thinking about a custom 
home? Every Lindal home is an 
original. Spacious, light and 
imaginative. Each home is a 
custom creation carefully crafted 
to fit your needs and dreams. 
To start planning your dream 
home, call or send for our free 
information packet. Dept. А29. 
Î Call 1-800-426-0536. FREE. 
Lindal Cedar Homes, 
P.O. Box 24426, Dept AZ9, 
Seattle, WA 98124 
1-800-426-0536. 


WHERE SCIENCE COMES ALIVE 


OPTICS 
PUMPS 
PHYSICS 
ROBOTS 
MOTORS 
MAGNETS 
BIOLOGY 
CHEMISTRY 
TELESCOPES 
ASTRONOMY 
MAGNIFIERS, 
BINOC 
MICROSCO! 
FIND THE 
CRUTCHFIELD PERFECT 
Power Up! STEREO 
& SAVE 
Get great deals on 
the latest stereo 
= components for 
Bd your home and 
car in the 


CRUTCHFIELD catalog. Over 

100 pages with virtually every 
major brand, detailed descriptions, 
low prices and helpful buying advice. 
Save on car stereo by installing it 
yourself with our free custom kits and 
step-by-step instructions. Order your 
copy today! $1 


112 


Explore a fascinating world 
of science in our new 
112 page ‘SCIENTIFICS’ 
catalog, featuring over 
5500 scientific, educational 
and optical products. 


FREE CATALOG 
800-728-6999 
ASTICS11@edsci.com 

Visit our new web site at www.edsci.com 
en Edmund Scientific 
CONSUMER SCIENCE DIVISION 

Dept. A971-C911 Edscorp Bidg. NJ 08007 
Phone: 609-547-8880 Fax: 609-547-3292 


HERE IS YOUR 
SOURCE OF 
UNIQUE HIGH 
TECH SCIEN- 
TIFIC/ELEC- 
TRONIC 
DEVICES! Ready 
to use or easy to 
assemble plans and kits include 
burning lasers, home/personal 
protection, surveillance, video, high 
voltage tesla, plasma and ion ray guns, 
ultrasonic shockwave, anti gravity, 
force field, pulsed magnetic projector 
and much more. $2.00 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


The Latest High Tech 
Professional Electronic Devices 


Our latest catalog offers 

a НИСЕ selection of 
surveillance, counter-surveillance/ 
privacy devices: hidden video 
equipment, pinhole camera w/ 
audio $199", electronic kits, 
telephone recording systems: 7-Hour 
$125.*-16-Hour $199." touch tone 
decoders, scanners, bug/phone tap 
detectors, voice disguisers, telephone 
scramblers, locksmithing tools, and 


more. Catalog $5.00, 


STOOL SOLAR 
ELECTRICITY. 
The new Sunelco 
Planning ^ Guide 
and Catalog is 
M packed with 124 
pages of informa- 
tion and quality 
products. It details 
the design of RV, 
cabin, water pumping, and total 
home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverters, 
water pumps, energy efficient lights, and 
propane appliances. A must for 
every energy library Only $4.95 
(406) 363-6924. 


ROLL - TOP COVER 

a unique pickup bed cover featuring 
а rigid covering for security and раз 
economy that instantly rolls up into 
а small canister for quick access to your 
truck bed. Will make your truck look 
great. For FREE information contact the 
factory, PACE-EDWARDS CO. CALL 
TOLL FREE! 1-888-ROLLTOP 


AMERICAN SCIENCE & 

SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, 
lab supplies, tape, magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 
source of surplus items 50% to 90% 
off original prices. FREE. 


OWN A MACHINE SHOP ~ Do your 
own machining and shop work with а 
‘Smithy 3-in-1 Lathe-Mill-Drill. Save time and 
money with versatile, easy to use Smithy 
machines. Ideal machine for hobbyists and 
small businesses. Request your FREE Info Pak 
today! 1-800- 42 (Ask for Operator 
PSAB79). 


NORTHERN 
EG HYDRAULICS 
а) “Where the Pros and 
2 Handymen Shop." 
Your #1 source for: 
Generators алі 
engines * Name 
Brand Power, Air and 
Hand Tools * Air 
" Compressors and 
Welders * Log Splitters and 
Chainsaws * Name Brand Power, 
Air and Hand Tools Lawn and Garden 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 
Hydraulics and MORE! 
Save to 50' 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


Books 


Save up to 80% on recent publishers 

'overstocks, save 30% or more on cu; 
rent books and best sellers. Science, Da 
It-Yourself, Sports, Biography 
History-over 60 subject areas. America. 
biggest bargain book selection. Qualit 
hardcover books, starting at $3.95. Fror 
Edward R. Hamilton, Bookseller. FRE 


HOME AUTOMATION 


Largest Range in the World! 


COMPUTER CONTRO 
OF YOUR HOME - XI 


Security, Video Surveillanc 
Ê infrared Audio/Video 
Control, HVAC, Pet 
М Care Automation, Wirin 


Supplies and mon 
your home "Smart 
products you can install yourself. 
Lowest Prices Guaranteed! 
800-SMARTHOME 
e-mail: catalog@smarthome.com 
http://www.smarthome.com/smarthome 


Home AUTOMATION Systems, Inc. 
FREE 96 page Catalog 800-762-7846 


Solar 
Power, 
Windmills 
and 


Much More!! 


ALTERNATIVE ENERGY products for 
independent energy anyplace. Our catalog 
features solar power, wind power, hydro- 
electric power, generators, wood stoves, 
pumps and more! Send for your copy today! 
$5.00 (refundable with first order) 
SUN PRODUCTS 
656C N. Wellwood Ауе, Dept 140-A. 
Lindenhurst, NY 11757 


ФӘ 516-226-7846 ШЕ 


To Advertise 
in 


SHOP AT 
HOME 
please call 
Diane Pahl at 
313-730-9717 


11, $12.00 Timberline Geodesics 
012. $5.00 Spy Outlet 

О 3. FREE Overland Smithy 
O4. FREE 
Os. $4.95 


Lindal Cedar Homes 
Sunelco 

0 6. FREE Northern Hydraulics 
07. FREE Edmund Scientific 
0 8. FREE Pace Edwards 

9. FREE Hamilton Books 
010. $1.00 Crutchfield 


PopularScience 


BOOKS + 
ON TAPE 


World's Largest Selection 


Listen to books vou haven't had 
time to read. More than 3,500 
current and classic best sellers on 
cassette. All full-length. Twenty- 
five new titles monthly. 
Satisfaction guaranteed. Call for 
color brochure, 800-88-BOOKS 

FREE. http://booksontape.com, 


and others you can't possibly live 
ЕД without! 1005s of surprises you never 

dreamed you'd see. Esquire, New 
Yorker said “world of fantastic wonders, 
most unusual catalog in the world.” 80 
pes., over 2000 funmakers, jokes, novel- 
ties, magic sports, science, electronics, 
self-improvers, hobbies, extraordinary 
books and videos, much more. 
Johnson Smith Co. $1.00. 


Information Unlimited 


American Science & 
Surplus 


Home Automation 
Systems 


$5.00. Sun Products 

FREE Books On Tape, Inc. 
$2.00 Anderson Manufacturing 
$1.00 Johnson Smith 

FREE JC Whitney 


56.95 Yesteryear Toys & Books 


#исбелдоят ™ 
BEDROOM ORGANIZER 


FACTORY 
DIRECT 


JC Whitney 
“EVERYTHING 
AUTOMOTIVE” 
= Save up to 50% 

КОЕШ on thousands of 
accessories and 


ES NÉ pats for all 
makes and model 
Е = cars, motorcycles, 
ET: Pickups, and off-road vehicles. 

200-pg catalog with over 55,000 
security, repair, convenience and 
dress-up items at low direct prices. 


Save 10% on first order. (312) 431-6102 
Code: A858 (FREE) 


O 1. $12.00 Timberline Geodesics 
12. $5.00 Spy Outlet 

O 3. FREE Overland Smithy 

0 4. FREE 
OS. $4.95 


Lindal Cedar Homes 
Sunelco 

0 6. FREE Northern Hydraulics 
[17. FREE Edmund Scientific 
C18. FREE Pace Edwards 

09. FREE Hamilton Books 
010. $1.00 Crutchfield 


Name. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


EJ PUT A DRESSER UNDER 
ANY BED! Dust proof underbed 
dresser has up to 16 drawers. Replaces 
bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring “dual firmness” control. 
Shipped UPS. 
48 page color catalog $2.00 


Steam 
Models 


Visit us on the Internet 
www yesteryeartoys.com 


“Fascinating Working 
Steam Models!” 
Assembled 


‘Stunning 34 page Colored Catalog $6.95 
Refundable with order. A Great Hobby! 
Over 100 Different models. Tractors, 
Trains, Cars, Trucks, Rollers, Fire Engines, 
Marine Model Boat Kits, Stationary 
Engines, Accessories & Parts. 


Information Unlimited 


American Science & 
Surplus 


Home Automation 
Systems 


Sun Products 
Books On Tape, Inc. 
Anderson Manufacturing 
Johnson Smith 

FREE JC Whitney 


56.95 Yesteryear Toys & Books 


Street. 


City. 


Zip 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


Tenclose $. 


*$ 100 _ 


$ 


for catalogs checked 
handling 
TOTAL 


Send coupon to: 
SE, P.O. BOX 5135, Pittsfield, MA 01203 
Allow 4-6 weeks for delivery 


EXP. 1/98 


Tel #( 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


Tenclose $. 


for catalogs checked 


+ $. 100 handling 
i тол 


Send coupon to: 
POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


9197 Allow 4-6 weeks for delivery 


EXP. 1/98 


MOPULAR RHCIENCE RHHOWCASE 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 


THER EAU AT 


GO ANYWHERE! 
тах .. QW 


No Money Down. 
As Low As $130/month. 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


www.maxatvs.com 


SUPER HEAVY STEEL BUILDINGS 
TAKE AN EXTRA 


Made for the 
do-it-yourselfer 


Available Мо; 
20 x 20 = 25 x 30 0 x 40 


Limited time only 800/41 3-4781 


Cable TV 


Descramblers 
We'll Beat Any Price! 
* 30 Day Money Back Guarantee! 
* Credit Cards/C.O.D. 
* One Year Warranty! 


C D Electronics 


0-684-9135 
NO NEW JERSEY SALES! 
Anyone implying theft of service will 
be denied assistance. 


Celebrate July 4th & АП Events 
CARBIDE CANNON 


BIG BANG! $119.5 


Mammoth Cannons shoot 
with terrific BANG! Have 
а bang-up time at special V 
events. Uses powdered 
carbide ammo. Hundreds 
of shots for few cents. АШ metal construction with large, rugged cast 
iron wheels, Machined brass mechanism for easy loading and firing. 
Authentic tum-of-century design. Handsome decor when not in use. 
Made in USA to last a lifetime, Available in 3 sizes: 9" cannon, 
$49.95 postpaid; 17" cannon, $89.95 postpaid; 25" cannon (shown 
here) with rapid firing and automatic loading, $119.95 postpaid, 
The larger the cannon the louder the bang! Carbide ammo, about 
100 shots, $6.00; 3-pack $15.00. Spark plugs, 3-pack $2.00. 
Send check, money order or call. Visa, MasterCard accepted by 
mail or phone, Give card number & expiration, Money-back guaran- 
tee. Send for FREE CATALOG! 


‘The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, РА 18016 
жж Call 1-800-987-BANG жж 


SINGERS! 


TREMOVE f 
limited, Low Cost, АА 


ОСА \ 
kground Music from Original Standard 
E Does Everything Karaoke 


г and gives you the 


DUKTAL 


PALOMAR TORY 


gest 


INTERNATI 
NAL CEOP} 
/ 1957. PAST YEAR 


Giant Grabbag of U.S. 
Stamps — only $2.00 


pecial collector's opportunity — Giant 

Grabbag of over 200 U.S. stamps 
includes obsolete issues as much as 100 
years old. Also airmails and commemora- 
tives. Each Grabbag is different and yours 
is guaranteed to contain at least 200 stamps 
— and your satisfaction is guaranteed. 
Perfect to start or add to a collection. Limit 
1 Grabbag per address. Adults only please. 


Send $2 for your Grabbag today and 
also receive special collector's information 


and pricelists along with other interesting 
offers on approval. 


f^ Grabbagof200 U.S. Stamps 1 


ТМ Yes! Send me 200 different U.S. Stamps and Free | 


Own Water Wel 


Now you don't have to worry about tremendous 


water bills, droughts or water 
rationing.Since 1962, 
thousands of gardeners and 
homeowners around the 
world have discovered the 
Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too, Call or write us 
today and we'll send you 
a big, free package of 
information about drilling 
your own well with the 
Hydra-Drill™. 


Ask 
about our 


Call Today for FREE Water Wel 
Drilling Information Package 
1-800-333-7762 
(Ask for Operator 7995) 


Ph.(834)749-3377 * Fax.(334)749-5601 
www.deeprock.com 
== == = 


г m = — oo = 

1 108-page U.S. Stamp Catalog (mailed separately). 1 E 7995 Anderson Road 
Enclosed is $2. Satisfaction guaranteed. Limit one col- | | Ё Opelika, AL 36802 

| lection at this special price. i ÎJ YES! sendihe FREE INFORMATION PACKAGE andthe | 

I ! | iustated guide HOW To DRILL YOUR OWN WATER WELL. 
Name 

1 1 ri Name س‎ 

1 Address П 1 == 

f City/State/Zip [ == Е m 

1 Please send payment with coupon to: РТ — — 

1 Mystic Stamp Company, Dept. 54245 iul 

1 Camden, New York 13316 PE затече EET 

E aoe Se.‏ —— ا 


Make 525 to $100 per hour 
win Badge A Minit 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fairs, flea markets, con- 
ventions, or anywhere people 
congregate. They re fast and easy 

to make with Badge-A-Minit and 
inexpensive! 


Send for a FREE full color 
catalog or send for a 
Starter Kit, only $29.95 
plus $4.25 shipping. 

(IL residents add $1.87 tax) 


Badge-A-Minit, Dept. PS997, P.O. Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


"vt OREGON DOME 


Custom and traditional de: 

Flexible spaces for active lifestyles 
Complete, affordable building system 
Catalog $12 * Video $20 * Construction Guide $42.95 
3215 Meadow Ln., Suite PS, Eugene, OR 97402 

http://www.domes.com * 1-800-572-8943 


WOOD HEAT 


Forced air or 
hot water furnaces 
Charmaster® 


218/326-6786 2307 С HWY 2 W 
GRAND RAPIDS, MN 55744 


д. 


Quality and Value, Since 1931 


Р VICTORIAN 
[] 3 


only | 


| 5425 


For 3/6” Diameter 
| 11 Riser Kit O.B. | 
| Broomall, PA 


meters 3'6" to 7/0" 
or Welded Units 


‘Diameters 4/0” to 
| | +All Oak Construction 


6'0” 
| ‘Weight Saving Cast Aluminum 


| AII kits available in any floor-to-floor height a "BOCIJUBC code models. Made in the U.S.A. | 


Showroom/ Warehouse Locations: 
Broomall, PA (610) 544-7100 | Houston, TX (713) 
Ontario, CA (909) 605-1000 | Chicago, IL 
Sarasota, FL (941) 923-1479 


The Leading Manufacturer of 
Spiral Stair Kits™ 


Call for the FREE 32 page color catalog: 


1-800-523-7427 ru. nso мє 


or visit our Web Site at http://www.theironshop.com 


789-0648 
(847) 952-9010 
Stamford, CT (203) 325-8466 | 


Name 


| City State Zip. 
Mail to: The Iron Shop; Dept. PS97, Box 547, 
Bı 


| Address. | 


World's best home 
eather station* 
— only $379 


others from $179 


Features superbly accurate: 
© barometric pressure @ 3-hr. pres- 
sure change € indoor/outdoor hu- 
midityt € dew point? ө wind 
speed/direction € indoor and out- 
door temperature e wind chill 
[] temperature ө rainfall. 

Instant ac- 
cess to: ө cur- 
rent values @ 
today's highs 
and lows e yes- 
terday’s highs 
and lows @ 
long term highs 
and lows @ 
time/date for all highs/lows ө rain totals* for 
today, yesterday and long term @ alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $ 379 + shp'g. (TOptional sensors add'l.) 

Ж Even WeatherWatch Magazine (May, 
*96), known for its hard-hitting, authoritative 
reviews, concludes “the best we have seen." 

Call or write for free brochures 


1-800-USA-PEET 


or 732-531-4615 FAX: 732-517-0669 
PEET BROS COMPANY 


ا 


1308-709P Doris 
Visit our Home Pa; 


an, NJ 07712 
at www. peetbros.com 


Revolutionary • EASY TO USE! 


MUR RUP‏ ٽڪ 
TheD‏ 

rolls light as a feather on two 

BIG WHEELS! 

TRIMS far easier, better, 

more precisely than hand- 

held trimmers; MOWS 

everything from whole 

lawns (even wet!) to 

tough, waist-high 


growth with ease! 
CUTS BRUSH and 
saplings up to 5" thick 
with optional 

blade shown below, 


H7. Please mail coupon below for FREE} 


рне оми ised а мане SO ae азуга 
efficient as this combination. And believe me, being іп 1 
the business, Ive tried them alll" 

= Jack Walden, President, Saw-Tech Industries 


Govt. Purchasers GSA Contract  GSO7F-8718D. 


for ALL 

mowing апі 
trimming around 
smaller properties, 
vacation homes, 
c... finish-up| 
mowing and trimming 
after riding mowers 
on larger parcels... 
clearing and rough- 
area maintenance} 
everywhere. 

* Easy for anyone 

to use! 


"Tou. Free 
1(800)603-221\ 


DETAILS about the Revotutionary 


YES! Please rash complete 
Revolutionary D DR 

Ё {prices and speci і ing! 
тапа Professional Models, and "Off-Season" Savings 
‘now in effect. There's no obligation. 


Name 


E DETAILS ` oft they 


Тааак 

{City State Zip 

m COUNTRY HOME PRODUCTS: 
Meigs Vergenr 


LLL. 61997 CHP, Ine 


Research in cities across America 
has revealed that money does in fact 


grow on trees. 


Parks and open spaces 
don't just make cities more beautiful. 
They attract business 
and do wonders for the economy. 
Thats why, for more ` 
than 20 years, we've been conserving 
land for people. 
Now we need your help. 
Call 1800 714 LAND. 


Presenting... 


| i The DR? FIELD апа 
Buy Factory Direct BRUSH MOWER 


WW e oye To ul - the amazing walk-behind brush cutter that -- 
* рау шна * CLEARS & MAINTAINS meadows, pastures, roadsides, 
yard prices fences, wooded and rough non-lawn areas with ease. 
Quick Ship on Stock Stairs Mows over 1/2 acre per hour! 
* CUTS tall grass, weeds, brush, brambles, sumac - 
even tough saplings up to 1" thick! 
+ Plus CHOPS/MULCHES most е 
itcuts; leaves NO TANGLE of material to 
trip over or to pick up like hand-held 
brushcutters and 


Briggs & Stratton engine; 
WHEELS roll through ditches, Chu TO Free 
furrows, over bumps and logs with ease. 10000)603-2241 
срина басена 
me аса артса кеи Please call TOLL FRE. 
undergrowth. .. walking paths. ray aca tat уо) or mail coupon for FRE! 
only want to mow once a DETAILS about the Amazing 
ч Í кс DR* FIELD and BRUSH MOWER! 
f TRY FOR 30 aha RIS PR PREE 
CALL NOW : ! Please rush complete FRE of they 


i De® FIELD and BRUSH MOWER i sede ies 
FREE BROCHURE Î | specifications of Manual and ELECTRIC STARTING! 
800-368-8280 or 610-631-1360 1 Models, and "Off-Season" Savings now іп effect. 

PO. Box 183 i 


Eagleville, PA 19408 


Р5997 " ars to н | 
A efficient eae | COUNTRY HOME PRODUCTS", 2915Е 
Salter Industries Sand Bsh Mower 2 177 Meigs Road, PO. Box 25, Vergennes, VI 05491 


only 
= sie TZPC 175 FREE 30 day trial 
Converters i n. 


with volume control. 
D iR Ol Alı Other Models 
Please call for pricing. Available 


Weh 
Wholesale dealer BEST Сү? 
PIO-3 prices on Jerrold, PRICES 
ои can still anywhere! 


Zenith, and Tocom. 
premium scrambled z i i 
channels through your Please call for information. 


cable company. 


MasterCard * VISA 
AMX * COD 


MicroCom 
Industries 


Made by Rocky Mountain 


Save money by owning 
Radar, this comes with 


your equipment and you 
can still receive all 
c and premium 
mbled channels 
our local cable 


and 1-year 


company. Just and one of our e." Think 
friendly representatives will assist you їп of these 
finding the right unit that is compatible ice of one 
h your local cable company. Prices Also avail 
from $50 to $375. detection and 

ne 4 dawras я d accordi in MN, DC or OK. 


adaptor and switchab 
For hon Not made 


Flawless viewing with state-of-th ircuitry. Enhances color quality 
annel 3/4 output. Only $59.99. 


Get Control of Unearthly 
Monthly Rental Fees 


Converters & — 
Descramblers 


STOP 
JAMMIN’ ME ! 


&NTERPRISES 
| «It's full of stars 


Video Stabilizer 
Guaranteed to eliminate 
all copy protection 


1-800-715-6789 


Cable TV Combination 
h CONVERTER & 
__ Jamming Me DESCRAMBLER 


VIDEO CLARIFIER А 
Guaranteed to eliminate all 


ONES 


copy protection 


1-800-215-0412 


We carry all major brands of cable TV equipment 


FREE CATALOG 
zm IMAGE ELECTRONICS 
= Ed = 100 E. Whitestone #296 Cedar Park, TX 78613 


сомеа DESCRAMBLERS 


1А, 


14937 kuna RA Omaha NES 
13 Month Warranty. 


Friendy Service. 
FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


CONVERTERS & DESCRAMBLERS 
PROGRAMMABLE AND ADDRESSABLE 


COURTEOUS AND PROFESSIONAL SALES REPRESENTATIVES 
ASK ABOUT THE INFINTY 3000 * 30 DAY MONEY BACK GUARANTEE 
CALL TODAY FOR YOUR FREE CATALOG! 
1-888-69-STAGE 
Stageright Electronics, Inc. 


1-888-697-8243 • COD • Major 
Credit Cards Accepted 


COPY RENTAL TAPES WITH OUR 


VIDEO STABILIZERS 


SAVE $100'S ~ 
EVEN $1000'$ on premium 
CABLE TV EQUIPMENT. 


FREE Cable TV Catalog. 
100% MONEY BACK GUARANTEE! E GS 


pu) IAL! 


[ЫЫ SEPTEMBER 1997 


CABLE TV CONVERTERS 
DIMUS | L&L ELECTRONICS INC. 
ot CIT 936 Betty Drive, Buffalo Grove, IL 60089 
1-800-542-9425 


Purchaser must agree to comply with any State and Federal laws 
regarding private ownership of cable TV equipment. 


ymplete satisfaction 


«Quality Equipment 
Ship hin 24 hrs 
*Free catalog 


111 


DECODES ALL 


authorized PREMIUM & PAY PER VIEWS 


BROADWAY ENTERPRISES Fax: 402-331-2899 • 402-331-3189 


Save 
one 


COPYCAT # 


1888-338-3189 


Brochures & 
Factory Assistance 


1800431-2155 ext PST 
http://www.mylen.com 


* Special Dealer Prices! *Compare our Low 
Retail Prices ‘Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 
| * WE'LL BEAT ANY PRICE * 

Sorry no М. sales. Dealers Wanted. 


GARAGES - WORKSHOPS 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


ALL TERRAIN 


4 WHEEL PEDAL BIKE 
GOES ANYWHERE! 
2WD Positrac 
36 НҮҮ. 

ier" 
Free Literature 24 hr. 1 (615) 822-2737 Ext, 5792 


DEPT 5792 • 125 RHOADES LN 
R HENDERSONVILLE, TN 37075 


STEEL BUILDING SALES 


E. 


FACTORY DIRECT 
800-813-1558 HUIMIA, 


Two-Piece Combo $99 


(Minimum quantity: 10 lot) 


30-Day Free Trial • 1 Year Warranty 


118 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 


* * X * X 


No Florida Sales 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


Free. 
Catalog 


1-800-379-3976 


RION-ELECTRONICS.COM 


Prices starting 
| CABLE TV 


} ANY ADVERTISED. 

OR WHOLESALE PRICE! 

Il. SAVE 555 - DON'T RENT 
CALL FOR FREE CATALOG! 
Zenith Pioneer 


Tocom Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
CREDIT CARDS ACCEPTED 


Call AA Electronics Today! 


800-258-9512 


http:// www.AAElectronics.com 


Dealers | 
Welcome, 


ay Money Back Guarantee | 
Call Us Last! 
beat any advertised price | 
LDEbeer mys | 
1-800-842-9670 | 
electronico comica 
— 
SAVE 1000's 1 
n бы d 
| FREE ze тег RS Ae 
Buy Where The магис Û 
1 Dealers Buy! со. 


ES 


r 
| cuu 


id 


SAWMILL $3795. 
FREE INFO 


Norwood Inc. 
90 Curtwright Dr. 
Unit 3 
з Amberst, NY 14221 
1-800-661-7746 
Ext. 101 


DESCRAMBLERS Best 
Buys 
Service 
Warranty 


PO. Box 606, Dept. $ + Daleville, VA 24089 «1-800-817-5267 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 

- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALL-TERRAIN VEHICLES 


PUSH & СО 6009 
Мда Sonte etum 

Fn For Ава Even 
BUA Sra Deacon ip. 
Prete ета 

rs ar 
Im: 
Er MM 
EOD 


(TL 30544 
(013/672 7108 


ALTERNATE ENERGY 
SAVERS 


BUILD SUN, WIND, WATER POWERED Af 
PLIANCES! 30 Plans. Details. $3.00. MCOA/ 
3203 Bordero, 1000 Oaks, CA 91362 


FANTASTIC soft running motors. FREE inf 
Energy Research, Box 1514, Jackson, C 


FREE ENERGY! Fuel-Less Motors and Gene 
ators! H&A, R2EPS Bowling Green, M 
63334-9350. 


SEPTEMBER 1997 


LTERNATE ENERGY 
SAVERS 


NDEPENDENT ELECTRIC SYSTEMS Dis- 
ount Catalog $4. WINDPOWER, 13569-PS97 
14TH Road, Holton, KS 66436 913-364-4407 


IEW! BUILD AMAZING LIQUID PISTON EN- 
ИМЕ from pipe fittings. Free information. ABCO, 
10x 306-59, Seminary, MS 39479 


IEW FREE ENERGY! Fuel-Less 350hp En- 
ines. Creative Sciences Box 557 New Albany, 
47150 (812)945-6168 


ОАА CHARGERS FOR LESS. Free informa- 
оп: RecMer, 2048 Midshipman Drive, Stafford, 
A 22554. 


APPAREL 


'USPENDER WEARERS! FRUSTRATED 


VITH CLIPS THAT CONSTANTLY SLIP OFF 
OUR PANTS? Our suspenders feature pat- 
ted ‘no-slip clip.” Brochure/ Order (800) 
00-4515. 


AUDIO/VIDEO EQUIPMENT 


[OPY VCR TAPES CLEARLY. The "Video 
tabilizer’ Removes all Copyguard. No more 
ashing or jitters. Comes ready to use. 
800-768-8805. 


DUDSPEAKER REPAIR? Call Simply 
peakers, 1-888-FOAMROT for free info. (Toll 
0- 24 hours.) 


REPAIR FOAM ROT 
YOURSELF! 


Save $$$ wonginal kit 
Kis lo ft any speaker Advent, АЯ, 


a 


wimake & model lor bost price 


латае S T EPP 


Box 1084 e Flat Rock NC AUDIO TECHNOLOGIES 


AUTO SUPPLIES & 
EQUIPMENT 


рок of ALTERNATOR/Generator Rebuilding, 
рх 26044, Las Vegas, NV 89126 
WW.hhtechnology.com 


AUTOMOBILES 


JARS FOR $100! Trucks, boats, 4-wheelers, 
lotorhomes, furniture, electronics, computers, 
с by FBI, IRS, DEA. Available your area now. 
fali 1-800-513-4343 Ext.S-20025. 


EizED CARS from $175. Porsches, Cadillacs, 
hevys, BMW's, Corvettes. Also Jeeps, AWD's. 
ur Area. Toll Free 1-800-218-9000 Ext. 
6586 for current listings. 


JAPOR CARBURETOR TRIPLES MPG. Free 
formation. H&A, R2PS Bowling Green, MO 
1334-9350. 


AVIATION 


boats. Hovercraft Plans. Propellers, Airdrives, 


Ln 


a ili 
"ein the Popular Rotorcraft Association 


Get a tull year 
of Rotorcraft magazine. 


j = 
‘soba Canada 


ун Elsewhere 


Tr, p Mal. phone or fax to: 
| PRA. p O- Bo OBA Mentone 48529 
Phoneftax 219) 381.7227 


orent ipie rao] 


AVIATION 


BUILD/ FLY Your own BACKPACK POWERED 
PARACHUTE for fury profit. Takes off from level 
ground unassisted, Safe, Simple, Inexpensive. 
detailed book with sources. Now only $19.95. 
EASYUP 1089 Medford Center 4244s, Medford, 
OR 97504 http://www.wave.net/easyup/ 


Remote Controlled Flying Saucer! 
‘Complete! Ready to Ну! No Assembly! Best Value in RC Hobby 
$05 50 + $5 shipping = $US 55 Money Order or Cheque 
‘Check our Web page: http://www.link.ca/saucer 
Order from: Plantraco LTD. 526 
Saskatoon, 


SK, STH 225. 
VISA Orders: 24 Hr Voice Orderline: (306) 955-1836 
24 Hr Fax: (306) 931-0055 метш 
E-mail: ufoman@linkca g я 


Fly Indoors! Only $50 ~= -7 


POWERED PARACHUTE NEWSLETTER 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Portland Powerchutes Inc. 
28621 SE Woods Rd. Eagle Creek, Oregon 
97022 1-800-457-4310 


Super low-cost, easy construction! 
3 ——— 


p. 
Gi Construction Plans!) og rECH. inc 


Оту $24.95 (SX 
Fallston МО 21047 
шг hr, Orderline: I) 
-57 
E 
‘of thrust! 
BUILD THIS 


$6 foreign 


т Windspire 
PO Box 145 - Dept Sige 


1 = 
Long Groen, МО 21092 Ф at 1esen) 


OR: 1-410-692-0210. 


Камага т UL TRALITE Anti-Stall & Spin Design 
DP beran барин aty ax buit hire West 


www.popularlink.com 


PLANS $16.95 «515^ 


fades a Utraiht Guidebook 
‘Homebuilt Отот Catalog. à 


(281) 562.5407" 
менотек мн he 


14019 S-W.Fwy #301-260 
Sugar Land, TX 77478 


BEER/WINEMAKING 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-759-6025 any- 
time. www.wiliamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


BOATS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS -- BOAT- 
BUILDING SUPPLIES - All Boat Types, Sizes. 
HUGE CATALOG - $3.00. ($5.00 Priority) — 
BOOK “Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 
(716)873-2640 

www.clarkeraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS7, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. 


BUSINESS OPPORTUNITIES 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


Incredible Money Making Opportunity. Proof at 
any Library. Send $5.00 To G.R.C.P.O., Box 
301, Clarksville, NY 12041. No checks please. 


instant mail order business. Guaranteed. 
$50,000/yr potentia BM Publishing, Box 
832-PS3, Pleasant Valley, NY 12569 


BUSINESS OPPORTUNITIES 


$1,000's WEEKLY! Assemble products at home. 
Guaranteed legitimate offers (many choices) 
Free report: American, POB 2352 Dept. PS97 
Greeley CO 80632 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send SA.S.E.: ЈН. 
Enterprises, Dept. PS9, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Loma Square, 
4163PF. Birmingham, AL 35216 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 
http:/iwww.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


#1 MONEY МАКЕН Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS97, 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! Гуе made over $1,000,000 using mine! 
(803) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$3,000,000 In 2 Months Using All Free ads. 
Recorded Details: 1-(416)255-5058 BT. 


$40,000 ON 1/3 ACRE! New hydroponics - 


inexpensive, practical. Free Information: 
Planes, Box 681804, Franklin, TN 
37068-1804. 


AUTO PAINTING BIG $'s Easy to learn, less 
than $500 to start. Video, instructions, manual & 
equipment list. Send $49.95 to Drakeley, Dept 
PS-1, 12620 Gulf Blvd, Treasure Isl, Fla 33706 


CAPITALIZE ON CRIME! America's hottest 
selling crime prevention product. Free wholesale 
catalog 1-800-653-3012 


"Eam Thousands Processing Май" Rush $2.00 
and SASE to: N.R.L. Enterprises, Box 37080 
Kansas City, MO 64138 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


ACKPACK POWERED PARACHUTES from 
995. Paraborne flight training services, too. 
w.paraborne.com 1-407-657-4340 


DOMERANGS! HI -TECH DESIGNS. Amaz- 
Science Project Fun... Returns! FREE Cata- 
BoomerangMan, 1806-2 N. 3rd, Monroe, LA 

201-4222. 


BETTER HEALTH 


WARNING- Potentially harmful supplements- 
Free information (the strangest nutritional se- 
cret) 24hrs. 1-800-432-9867 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 
http://www.mpowers.com 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


GET RICH IN MAIL ORDER! Rush $1.00. 
Results Guaranteed! FLORIDA SPECIALTY 
PRODUCTS Box 137К! Ellenton, Florida 
34222-0137 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext452. 
‘www. prostepinc.com 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free Information: Can / Amer- 
ican International, 6021 Yonge St., Suite 1009, 
Toronto, ON M2M 3W2 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
PHONE: 717-489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging, 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S9. Seminary, MS 39479. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


d 0 
GROWERS WANTED! $88 


MAKE HUGE PROFITS raising Gian California Superworme or 


M years” perma cover garbage ito rx ran etl Ea 
тше ax fa iler, Gow lem ia your own Dach yard, pre. 
т fes. Distr and Jam Vere Partnership анне Cli 
Sow for more exciting information on this unbelievable money 
making opertum 

50Р! 


WORM 
Prove (818) 363-0202 Fax (818) 360-8562 
Web Site: http://www. superworm. com 


Reclaim "Scrap Gold” From Old Computers; 


Jewelry. Free Information. 24 Hours: 
(603)645-4776. 
STAY HOME! PROCESS МАН! PAY 


WEEKLY! GUARANTEED! DETAILS: RUSH 
LONG S.A.S.E: М & M ADVERTISING/PS, 
1007 FEDERAL, FT. LAUDERDALE, FL 
33304-142; 


Тит Your Answering Machine Into a Cash 
Machine Rapid $$ Success. Toll free 
88-943-9402 ext.2 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


EARN $60,000 YEARLY 


Repairing (по! replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 


you $1200/week!. 


CALL NOW! 


1-800-695-6224): 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500-900%... Echo, 
Box 739-C97, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 
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CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF СНІРЅ,ТО! 


MON -FRI- 8AM- 


-SAT 10M-2PM-EST. 


OLS, WIRELESS QUICK INSTALL TEST 


BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 


HTTP://WWW.800-GOCABLE.COM 


A! CABLE BOXES, RFT, TESTERS, DES- 
CRAMBLERS IF WE DON'T HAVE IT, YOU 
DON'T NEED IT. DEALERS WANTED, 1 YEAR 
WARRANTY, CATALOG FBN ELECTRONICS 
7AM TO 10PM, 7 DAYS. 1-800-225-9756. Visit 
our website @ www.fonelectronics.com 


ALL CHIPS $9.00 -$18.00 & CONVERTERS. 
QUANTITY DISCOUNTS. NO MINIMUM. ANY- 
TIME. 1-800-760-0555. 


CABLE TV 
DESCRAMBLERS 


Absolutely the Lowest Prices! All 
Brands! Money Back Guarantee! 


The Cable Store 


1-800-390-1899 
10am-8pm EST 


TWO-PIECE COMBO $99 
(Minimum Quantity: 10 100) 


Copy Rental Tapes with 
Our Video Stabilizers 


Tech Line + All Major В 
Quantity t 


UPS * Fed €x * COD 
All Major Credit Cards 


CABLE DESCRAMBLERS. ALL MAKES. 


LOWEST PRICES AROUND' PRECISION 
ELECTRONICS, HOUSTON TX. 
1-888-691-4610 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE DESCRAMBLERS. The Best In Con- 
verters and Descramblers. Prompt Delivery, 


Best Prices Anywhere |n The 
(702)895-9120 


New Products 
works on all systems 


Wholesale pricing — Dealers wanted 


800-763-7277 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www, scramblingnews.com 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.'S; CUBES; JERROLD; PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


BEST PRICING on 18' satellite TV systems for 
home and RV. DSS, DISH Network program- 
ming, multi-room viewing options, accessories. 
Call Skyvision 800-500- 
9264.www.skyvision.com 


Build your own cable tester. Comes in kit 
form. Works with J- systems. AS LOW AS $49.95 
800-671-1110 E-mail: (xlent@hi.net) 


JERROLD HAMLINE 


ZENITH PIONEER 
TOCOM SCIENTIFIC 
OAK SIGMA ATLANTA 


VISA - MC - COD 


BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 
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CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY 
MONEY BACK GUARANTEE. NO CATA- 
LOGS. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY 
ELECTRONIXS, 1-888-422-2533. 


DESCRAMBLERS 
800-733-7612 
VIEWPOINT ELECTRONICS. 


$100.00/,,, NEW 


* 30 Day Trial * 1 Year Warranty * 


(314) 569-4027 


E-Mail: 94027@aol.com 


USA. | 


CABLE EQUIPMENT 


CABLE T.V. TEST CHIPS, Pioneer, Jerrold, 
Scientific Atlanta, Zenith, Tocom, Pio Q.Cube, 
FTG's,  RFTs, Hudson Tech Ine. 
1-800-577-5617 


TURN ON CHIPS 
LOWEST PRICES 
1-800-639-5542 
NO FL. SALES 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... lowest prices. Available overnight 
Chipsmart,  1-800-208263/ TECH. 
954-792-7012 


DESCRAMBLERS, CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER- 
VICE, WARRANTY, FREE CATALOG. 
1-800-854-1674. 


DESCRAMBLERS.. CONFUSED? We'l Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


STOP HERE... WE'LL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 98 MON - SAT. 
1-800-238-0118 


* Your Descrambler Connection + 
Free | Year Warranty e Free 30 Day Trial 


Equipment Set Up Tech Line 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. BO- 
NUS! Outrageous Report showing how people 
steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 
Box 669, Seabrook, Texas 77586. For VISA 
MC, C.O.D's, 1-281-922-3512 Any Time! 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back guar. 
Free catalog. 


CABLE EQUIPMENT 


TEST CHIPS, GUARANTEED QUALITY. $3) 
$40. TECHNICAL SUPPORT, QUANTITY DI! 
COUNTS. TELECHIP, 1-800-793-7567. 


"The Ultimate Cube!" External Test Activ. 
tors, for all brands, works everywher 
(718)768-4963. 


WHOLESALE PRICING RFTS SILVER 
GOLDS WIRELESS AND ALL CABL 
BOXES. MEGA 800-676-6342 


CATALOGS 


= 


ADVANCED SCIENCES ™ 
"25th Century Technology Today" 
Time Travel - Invisibility - Levitati Rar 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
исз! Catalogue $4.00 


РО. Box 2917-P, Palm Springs, CA .9226: 
Phone (619) 327-7355, Vs, Mc, Amex 


CELLULAR TELEPHONES 


CELLULAR EXTENTIONS, 2 PHONES 1 NUI 
BER, FLIP PHONE DPC-550 WITH ACCE. 
SORIES $149. DETAILS, CATALO 
702-642-0325 OR WEB: http 


www.lessbusters.com 


COMPUTERS/SOFTWARE 


BUILD YOUR OWN PC! SAVE $100'S. Сог 
plete Guide. Guaranteed. $11.95. C.E., 119; 
SW Canyon, Beaverto, OR 97005. 


FREE WINDOWS 95 SOFTWARE SAVE 
MONEY ON YOUR MORTGAGE! DOWNLOA 
FILE FROM 
http://www.worldprofit.comvbizops/ 
bmmortis.htm 


LAPTOP COMPUTERS FROM $20- Gover 
ment Sales. Your Area! Limited. Call No 
SAFE 


PROTECT YOUR EYES FROM YOUR СО! 
PUTER. Do You Suffer Eyestrain / Glard 
Blurred Vision. Patented Computer Glasses СІ 
Help. 1-888-GLARE-00 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices « 
your contact lenses. Guaranteed. Call 1-80 
CONTACTS. 


DO-IT-YOURSELF 


FOIA releases government documents! $29.! 
for booklet detailing how. G.G., 11140 Rockvi 
Pi ID 20852 


SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKI 


CL d] оү $99.0 USD. Wess Naden amen, tt ot oniy 
7 5208.00 USD. Pa $5 96 tor УН ioni Veto, 
EE C09 Ched Money Orter o БАС 
BOLIDE INTERNATIONAL CORPORATION 
РН: (800) 355-0895 or (818) 575-8178 
9660 Flair Drive #318, El Monte, CA 91731 


FREE TRAINING ON AUTO A/C REPAIR C 
THE INTERNET AT http://www.epatest.co 
GET EPA CERTIFIED ON-LINE FOR $9.95 


UNUSUAL PUBLICATIONS! Strange stt 
Weird plans! FREE catalog 185+ amazing pu 
lications! Electromart, Box 4-Р, Carthage, ` 
75633-0004. 


We sell for experiments, light-shows, 
& industrial applications. Learn abouti 
with our plans, books and kits, 


HTTP://WWW.PWEB.COM/MWK/MAIN.HTM| 
САЦ FOR YOUR FREE 
LASER CATALOG TODAY! 
(909) 278-0563 
CORONA, CA91720 sax: (909) 278-4887 
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DO-IT-YOURSELF 


for Cars, ا‎ Bows Fs. 
Great for Workshops, Pai 


iintbooths, 
| Shelter, Gov'nt & industrial Contracts, Greenhouses 
vers last to 20 years. 
5 CC MW, up to 301, Any 
y Galvanized Steel. 


Motorcycles, Pools, 
Sandblasting, Camp. or T em. 


Durable Cover & Zipper Door. 
in, High Winds, un. Bp Heer non 


ice, Rai, 
‘Assembly & Anchoring. 
‘SHIPPED TO YOUR DOOR! 


1 
ALL WEATHER SHELTERS 


„ISTEN TO CORDLESS PHONES, CELLU- 
LAR & more. Modified hand-held scanner re- 
ives all. Frequency List included $179.00. 30 
у trial. 6 month warranty. MC/ VISA/ COD. 
14)569-1860. Confidential. 


EASY TO BUILD SPUD PADS 
‘Shoots up ts 600 yds! 


ens ne 


Send: $10.00 & SASE for complete plans to: 
TRAB Corp. 7590 9. Madison, Wilowbrook, IL 60521 


PHOLSTERY TRAINING VIDEOS. FREE 
ROCHURE. VUE, BOX 128PS, El VERANO, 
А 95433 800-635-3493 
ttp:/www.upholster.com/vue 


Surveillance Devices ! 


>. 12 Hour Telephone Recorder 
Ea High qualty, long гізу 
cassette deck plugs drecty 
into telephone jack! Records 


EA e ATTE n T 
44,99 esteem Nene бон 


Telephone Tansmiter Kir 
"den а duci modular 


adaptor 
ransmits both sides of conversation to 
fany FM radio up to 1/4 mile. "Snapkit" 
[Uses phone line for power & antenna! 


7 
н! quality B/W wth 420 lines. Direct 
ва. RCA jack output of audio and video| 


sac, ae 1 800 594 1047 


0 Internet - http://www. why.net /home st 


Seymor-Radix Inc. Box 166055-P Irving TX 75016 


FROM $10.00 
(602) 934-9387 
http://vrww.mi-iasers.com. 

FREE CATALOG 


WeREUITH—3 P. О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 
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| Performance Optic: 


N'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself 


REFILL IT 
SAVE OVER 75% 


TE 


ELECTRONIC DEVICES 


| 1 vear warrantee 
c BATTERIES INCLUDED l4l 


Mos Мела Sw ecu 2000 0 2945 
3000 т.945 


[EDUCATION & INSTRUCTION 


A FREE VIDEO Extemal BA/BS, MS/MBA, 
PHD/LAW. Financial aid, (800)471-3776, 
LASALLE UNIVERSITY, Dept. #776, 
Mandeville, LA 70470-4000. 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446. 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x466 


LEFT IN THE DARK? DONT UNDERSTAND 
COMPUTER PARTS OR TERMINOLOGY? 
Free literature 281-298-1743 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


РО. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
hitp:/www.degree.net 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


Are you in a dead end job? "How То Get the Job 
You Deserve" will help you find want you really 
want... and deserve! A high paying job where 
your talents are utilized and appreciated! Your 
оп your way! Send $10.95 plus $1.50 S/H to: 
Radio America, POB 832146. Dept. POPS, 
Richardson, TX 75083-2146 or 800-527-2000. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS АТ HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


STOP! NEED A JOB? ASSEMBLE EASY 
PRODUCTS FROM НОМЕ! 


im at Window and Usten to 

Sounds From Reflected Ugh. incide: High 
sal Receiver and 

Laor CAUTION NOT FOR ILEGAL LSTENING. 

ит Pons: Crocttabe о hoere purchase. 

IWBSK п/с Includes 

10850 Ready to Use- Requires i 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Effective 


$2000 
$iaoso 
199.50. 


INFORMATION UNLIMITED 


PO BOK 716 AMHERST N p 
ORDERS ОМІ 

TECH LINE..9 to 12 Ез 1603 673 4730 
FAX IT LINE........24 HRS....1 603 672 5406 


We Accept Cash, МО. CHECK, MC. VISA. 


Overseas Customers Please Add 20% Shipping. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http;//www.visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


BUSINESS LOANS government backed are 
now available. Call 1(800)777-6342 free details. 


FINANCIA 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. FREE INFORMATION PACKAGE. 
1-818-377-5229. 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-888-643-4137 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(760)599-3502 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. NCCS nonprofit 1-888-844-NCCS toll- 
free. 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext. BF6050 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company, 
Town & Country Acceptance, 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH | NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-38, 
Dana Point, CA 92629 
multinewspsper @ compuserve.com 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 


CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
| MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing In Copyrights & Trademarks 
'atent Office 


| near P. 
| CREDIT CARDS ACCEPTED * 24 HOURS/DAY 


| MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY. 
| US PATENT REGISTRATION $26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 

HTTP WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


EFFECTIVE INEXPENSIVE — PATENTING/ 
PRESENTATION TO INDUSTRY. 19 YEARS 
EXPERIENCE, FREE ADVICE, 
1-800-446-4264 


ELECTRONIC PROTOTYPE & Test Fixture 
development, Timely delivery. Yes, inc. 
520-717-2322 www.ine.com/users/yesine.htm! 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 
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FOR INVENTORS 


FREE INVENTION PACKAGE: For customized 
development, patenting and licensing assis- 
tance on your new product idea, call Davison 
& Associates. Success stories available 
1-800-677-6382 or http: 
www.inventegrationworks.com/ 


Have a Bright Idea? 
Now OWN IT for only $89 


Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman ol INVENTORS FORUM 


* Provides "patent 
pending" status. 
* Easy, quick to do 
* Avoids attorney fees 
* Filing fee only $75 
Do-It-Yourself ACTION KIT" 
Provisional Patent Application 
(Congress’ June'95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


FOR INVENTORS 


REGISTERED PATENT ATTORNEY. 33 Years. 
Experience. Masters in Engineering. John 
Maier, Ill, 326 Wall Street, Kingston, NY 12401. 
1-800-230-9496, ^ 914-340-0010. РАХ: 
914-340-0099. 


LOANS BY MAIL 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MISCELLANEOUS 


GAMES/TOYS/PUZZLES 


NEW! DIMESTORE SOLDIERS. 3° METAL 
CASTINGS. LIST $1.00 MINIATURES, BOX 
195, PORT RICHEY, FL 34673 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, | 
best. Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM | 
AIDS, at savings of 1/2 or more. Power Hearing, | 
Box 31, Alpine NY 14805 1-800-260-4135 | 


HAVE A MONEY MAKING IDEA? A PROVI- 
SIONAL PATENT APPLICATION IS FAST. 
EASY (GOVERNMENT FEE ONLY $75.00) 
AND GIVES LEGAL PATENT PENDING PRO- 
TECTION TO DISCLOSE IDEA AND 
EVALUATE MARKET. FOR COMPLETE D.I.Y 
KIT CONTAINING FORMS, INSTRUCTIONS 
SEND $3300 + $3.00 S/H TO BLUESTAR 
ENTERPRISES, P.O. BOX 3046, BURBANK, 
CA 91508. 


Inventions, ideas, new products! Presentation 
to industry/ exhibition at national innovation 
exposition, Patent services. 1-800-288-IDEA. 


INVENTION TECHNOLOGY. 1-800-841-1708. 
SECRECY GUARANTEED. HELP AVAILABLE. 
MARKETING/ PATENTING/ LICENSING. 
PROVEN METHODS. 


INVENTORS CHOICE: Inventors make money 
from your idea. Step- by- step guidance. Pat- 
ents, Business Plans, Licensing campaign, 
Marketing, Manufacturing, Seed- capital! Call 
now for brochure. 1-888-528-6249. 


INVENTORS. "URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT and TRADEMARK SEARCHING all in 


one place... Free Online Gazette... www.mic- 
Topat.com 
Patent Applications Prepared. Reasonable 


rates, prompt, courteous service. Patent Doc- 
umentation Consultants 1-800-428-5779. 


PATENT APPLICATIONS from $495 (Design), 
$750 (Utility). Free estimates, prompt service. 
800-548-3721 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649. 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner, 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 
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FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


BTE 


ө 45 Day Trial eHuge Savings jj | 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING| 
201R31 Ohlo St., 
Brookport, IL 62910 


NEARLY FREE VIDEO. Learn why you hear but 
don't understand. Video explains hearing and 
hearing aids and a new way to get the right 
hearing aids without leaving your home. $5.95 | 
shipping handling. Ethical Hearing Instruments. 
800-875-6864. 


INVENTIONS WANTED 


Attention: Investment Capital for new or 
improved products or services. Confidential 
1-800-419-6241 24hrs. 


| 
FREE Invention Kit: Patent and Market your 
new product idea! Call Concept Network 
1-800-846-8368, | 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product | 
ideas for royalty evaluation. Can produce exclu- | 
sively. Hong Kong Plastic Metal Products Com- | 
pany, Box 69627, Kwuntong, Hong Kong. 


Inventors: Free Information on offering your 
invention for sale. 1-800-537-1133. Kessler 
Sales Corporation, C-7-IW-7, Fremont, Ohio | 
43420. | 


| 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


MEN'S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
FREE catalog * High quality * 160 styles 


а 


HITCHCOCK SHOES, INC. 
Dept. 46H Hingham, MA 02043 
1-800-992-WIDE — www.wideshoes.com 


MONEYMAKING 


OPPORTUNITIES 


BE YOUR OWN BOSS! Guide to the EASIEST 
legitimate business. Not a get rich quick 
scheme, Free recorded message. 
888-853-2676. 24 hours. 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


NEW PRODUCTS 


REVOLUTIONARY LOTTERY SCIENCE 
BREAKTHROUGH! BEAT odds.. MAKE 
money! SOFTWARE available! Info $1.00.MIC- 
ROCENSE(G), #661, Warren, MI 48090 


Build tt Yourself 
End 


R ош 


РО. Box 606, Dept. S - Daleville, VA 24083 - 1-800-617-5267 


OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 


LABS 
02767 


MEET PENFRIENDS WORLDWIDE! FREE DE- 
TAILS! PIC, BOX 461873-PS, LOS ANGELES, 
СА 90046. (213)650-1994. 


OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct Free Catalog. Call 
804-530-1400. 


PHYSICS/SCIENCES 


Einstein explains relativity to Newton. Video 
$15.95 pp. Gordon Schindler, 509 Esplanade 
#P, Redondo Beach, CA 90277 


100 New State Hgwy, Raynham, MA 


[кз 
rKITES 


l FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! Wa | 

I Into The Wind • (800) sexos | 
1408-Р Pearl St., Boulder, CO 80302 | 

см жы = өш шз ш чч нє‏ ا 


PLANS/KITS/BLUEPRINTS 


Тһе Monolithic Dome = 


You can build your own Mon 
1 (800) 608-0001 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated 
Dome Tour Video Natural Space 
1-800-733-7107. 


PLASTICS 


RESIN CASTING and Mold Making Supplies 
Reproduce your own designs or parts no longe 
available. Polyesyer resins, fillers, colors, sil 
cone rubbers. CASTOLITE, Dept. 97L/PS, 491 


Dean, Woodstock, IL 60098 


Rubber, plastic compounds, techniqu 
sources. Free information: Castcraft, Bc 
17000(V96), Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S& 
Bailout properties. Low Down. Fantastic sav 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


| 20-160 acre claim program stil available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT 
NV, NM, OR, UT, WA, WY. For complete, stop-by-stor 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3 
PUBLIC LANDS TITLE, PO Box 2945-PS Por 
Angeles, WA 98362-0336 (this is not Homesteading 
its much easier and only costs $1. per acre). 
hftp:/www.olypen.com/publiclands/ 


CALIFORNIA. Acreage. Lots $50 down. $5 
monthly. 4602 Ethel Ave., Sherman Oaks, C 
91423 


GOV'T FORECLOSED homes from pennies 
$1. Deliquent Tax, Repo's, REO's. Your Are: 
Toll Free 1-800-218-9000, Ext. H-6586 for cu 
rent listings. 


MONTANA & WYOMING 


"Trees, Creeks and Wildlife. 35 actes staring at 
only $14,900, Many other properties and sizes 
avaiable. Easy Owner Financing. No Time Limit 
Guarantee, Warranty Deed. Guaranteed Access, 
Call today for free information & photos. 

Rocky Mountain Timberlands 
1315 East Main + Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 » (406) 586-8088 


Call Toll Free: 1-800-682-8088 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDIN| 
WORLDWIDE. VOICEMAIL. — MAILPOS 
2421PS Pratt, Chicago, Illinois 60641 
773-764-0100, 800-890-3199. 
http;//www.netcom.com/-mallpost 


ROBOTICS 


A KITE € BOOKS e PLANS е 
o VIDEOS «MODELS « MORE! ¢ 
(Reauest oun FREE catéLo5) 
Ww «ODS Of Ê „£ Û 
HSE 


RUBBER STAMPS 


Rubber Stamper Y3 


* 
Self Inking | N9 MESSY Nd 


SATELLITE TV 


DSS TEST CARD authorizes all channels. F| 
information cali toll free 1-888-416-7296 


FREE CATALOG. World's Best Selection Lis 
ing Books, Videos, Software On Satelite T| 
(800)483-2423. | 


sseremoen 1997 [277 


SATELLITE TV 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes Needed. Also DSS 
TEST CARD information. Details 
1-800-211-5635. 


* Dish Movers & LNBs, all kinds f) 
* Tuneup Kis, Tools & Parts 


800-334-6455 


www. skyvision.com 


DSS TEST CARD INFO. 


FOR TESTING ALL 
PAY CHANNELS 


CALL BOXCOM 
1-800-345-7800 


SCIENCE & CHEMISTRY 


EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS - GLASSWARE. CATALOG $2.00- 
ESTABLISHED 1953, HAGENOW LAB- 
DRATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220 


-ABORATORY CHEMICALS, GLASSWARE, 
NSTRUMENTS, STUDENT KITS, 

240 PAGE CATALOG $5.00. (REFUNDABLE!) 
ADVANCE SCIENTIFIC, 2345 S.W. 34TH 
STREET, FORT LAUDERDALE, FL 33312. 
954)327-0900 


Laboratory" Glassware, Chemicals.Catalog 
2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 

AT TP:/Mwww.cdsnet.net/Business/SOS 


SCIENCE & CHEMISTRY 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS'CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
P.O, Box 1733, Summerville, SC 29483 


SECURITY/SURVEILLANCE 


SURVEILLANCE Security. Catalog $5.00. SPY 
EMPORIUM. 6065 Hillcroft, #413, Houston, TX 
77081 (713)774-1000 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends, НӘТ, Box 982F, To- 
ronto, Canada М4Ү2М9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, М! 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4” Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


USA source for Emco Maier 
PO Вох 536-РЅ 
Hurricane, WV 25526 
800-8 0 


100-872-650 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


TOOLS & MACHINERY 


UFO TECHNOLOGY. 115 Riverbirch Cres., 
S.E., Calgary, Canada, T2C3M1 
(www.cadvision.convufotech/web2. htm) 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


j 

Purifies Your Tap Water 
Drinking Water 
Free Catalog 1-800-874-9028 


Waterwise" Inc 
PO Вох 45984 Center Hill FL 33514-0459 


WIRELESS TV 


Quality Microwave TV Systems 


7 UT ote s 


SASI 
PHILLIPS-TECH ELECTRONICS 
1 


Sitame “ORDER LINE 800-880-MMOS 
cM. CATALOG/INFO 602-947-7700 
Тушту FAX LINE 602-947-7799 
FREE SHIPPING Visa WC Amr Disc + COD s + Oty Pricing 


$13.85 PER WORD - 12 word min 


GREY BACKGROUND - $35.00 


BOLD FACE CAPS - add $1.00 a word 


imum 


American Express or Discover account 


DO YOU HAVE 
A PRODUCT OR 
SERVICE TO 
ADVERTISE IN 
POPULAR SCIENCE? 


FOR INFORMATION 
ON HOW TO REACH 
6.79 MILLION* 
READERS EACH 
MONTH 
CALL, FAX, OR 
WRITE US TODAY. 


TELEPHONE 
(800) 445-2714 


ов 
CALL LIZ IRVING 
(212) 779-5132 


OR 
GENA ROSENSON 
(212) 779-5163 
FAX 


(212) 779-5568 


POPULAR SCIENCE 
DIRECT 
2 PARK AVENUE 
NEW YORK, NY 
10016 
96 SMRB 


POPULAR SCIENCE DIRECT ORDER FORM 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
SEVEN words. PO. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 
words. YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. TERMS: Payment with order or charge your VISA, MasterCard, 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016, OR CALL 1-800-445-2714 


Remittance of $. is enclosed to cover. insertion(s) in the issue(s). 
CHARGE to:. Exp. Date. 
Heading my ad should be under:. 

1 2 3 4 5 6 

7 8 9 10 " 12 

18 14 15 16 17 18 

19 20 21 22 23 24 
YOUR NAME PHONE. 

(PLEASE PRINT ) 
FIRM. 
ADDRESS. 
CITY. STATE. ZIP. 
DATE. YOUR SIGNATURE. 
(PLEASE PRINT OR TYPE COPY • FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) PS 9/97 

nd sspremnen 1997 123 


LOOKING BACH 


EDITED BY BOB SILLERY SAMPLIN 5 YEARS OF POPULAR S 


The Giant Cactus 


100 “ОЕ ALL THE MANY and varied 
species of cacti, the saguaro, 
or giant cactus, is the most impres- 
sive. We can well imagine the feel- 
ing of the early explorers when they 
came in sight of these towering 
plants, The finest and largest speci- 
mens we have ever ob- 
served are only a few 
miles from Tucson, 
Arizona, where many 
extend their huge 
columns to heights of 50 feet."—September 1897 
For a breathtaking picture of these giant cacti 
framing the streaking Hale-Bopp comet above 
Saguaro National Park near Tucson, see the winner 
of POPULAR Science's Hale-Bopp Photo Contest in 
last month's issue, page 64. 


They Drive Fast Cars 


"IN AUGUST 1939, John Cobb 

drove his Railton Special at 
369.7 mph, a new world's land speed 
record, at Bonneville Salt Flats, Utah. 
Now, he's ready to go faster. Here, 
the streamlined shell of his Railton 
Special has been removed to show two 12-cylinder 1,250-horsepower en- 
gines. The car is 20 feet 8 inches long and 8 feet wide."—September 1947 

Cobb set a new record of 394.2 mph, which stood until 1963 when Craig 

Breedlove drove the Spirit of America 407.5 mph. In 1996, the Spirit went 
out of control after Breedlove 
drove it to an unofficial speed 
of 675 mph [“Incident at Black 
Rock," Feb.]. This month, 
Breedlove and Richard Noble 
are scheduled to take head-to- 
head runs at Noble's 14-year- 
old 633.6-mph record. 


Clever Fish ATurbulent Mars | отваре егп molded by running 
ı water, such as this gully-like terrain 

“WHETHER OR NOT we owe many of our ALMOST 7,000 photos from Н (above).—September 1972 

tools and weapons to fish, they cer- the Mariner 9 satellite re- i POPULAR SCIENCE'S coverage in- 
tainly possessed them long before we did. In vealed a Red Planet far different from ! cluded an interview with the late 
his savage state, man must have taken hints the wasteland suggested by earlier | Carl Sagan, who commented that 
from nature, adopting the methods that nature missions. This Mars was a world of | "evidence shows that Mars is not 
pointed out as most effective in hunting or winds and dust storms, volcanoes, | an ancient, dead planet, but is 
in war," we speculated. Among the examples: chasms, and features that seemed ! geologically young.” 


fish that blow water to stun prey; anglerfish 
that use appendages as rod, line, and bait; and, Whirling Leaf 
of course, the swordfish.—September 1872 


(below, with design at left), modeled 

on the whirling of a winged maple or 
sycamore seed.—September 1922 

A helicopter based on an “aerial 

screw” is one of the many inventions 
conceived of by da Vinci. For more on 

his wide-ranging scientific brilliance, [ | 
see "Leonardo's Lost Robot." For the 
latest in helicopter technology, see 
“Five Easy Pieces.” 


SINCE THE DAYS of Leonardo 
da Vinci, inventors have used 
a host of mechanisms to attempt 
to raise themselves in the air. We 
reported an Italian design with 
“horizontal whirling propeller 
screws” and an American airplane 
with propellers on each side of 
the fuselage. Most unconventional 
was the French gyropter 
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Get on the road to 


Merit Awards, FREE 
with pack UPCs. 
Call 1-800-884-5777 


to request your free complete 


Merit Awards Catalog. 


Merit Suede 
Barn Jacket 


W425 


UPCs 


Vivitar® 
Binoculars 


Merit Leather 
Travel Case 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


THE HIGHEST RESALE VALUE 
IN FULL-SIZE PICKUPS BELONGS TO CHEVY. PERIOD. — 


You've probably seen Dodge Ram ads claiming that they have better resale value than 
Ford, Chevy or GMC. Their claim compares trade-in values vs. original MSRPs on their | 
most recent model-year vehicles only. 

But it takes more than that to be able to say you're the best. 
Chevy C/K's overall highest resale value claim is based on a 
comparison of truck resale values all the way back to 1990 models. 
And unlike Dodge, we use actual sales to determine a resale 
value that reflects the kinds of trucks you drive day in and day out. 

We look at popularly equipped standard cabs and extended cabs. 

- 2WD and 4x4. Half ton to one ton. When all is said and done, who 
returns more of your hard-earned money when you sell your full-size pickup? Compare: 
Chevy retains 72.8% of its original value. Dodge keeps 68.9% and Ford, 61.5%. 

So here's a simple rule to remember: the highest resale value in full-size pickups belongs to 

-lasti t 
Chevy. The most dependable, longest-lasting trucks on the road: Chevy Trucks 


— 
LIKE A ROCK © 


l Used Car Market Guide. Excludes other GM products 
GM divisions. 61997 GM Corp. Buckle up. America! 


1-800-950-2438 or www.chevrolet.com 


*Based on MSRP vs. trade-in values of 1990-95 models. Source: National Auto Research Black Book 
tDependability based on longevity: 1986-1995 full-line light-duty truck company registrations. Exclude: 


her 


